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KIND WORDS. 
The recent issuance of our Thirtieth Anniversary Number has 


been the subject of a great many kind letters and messages from 
readers and advertisers in this country, while we are now beginning 
to receive such congratulations in equal volume from abroad. Up 
to the present time, considerably over 500 such communications 
have reached us, and we feel that we can do no less than extend here 
our sincere thanks for these heartily appreciated expressions of 
esteem and good will. 


UNDIGESTED EXPORTS. 

While the country may have been suffering from the amount 
of “undigested securities” on hand, it would appear that the effect 
of financial dullness on foreign trade has not been serious, but 
that our exports of raw material, or “undigested exports,” have con- 
tinued heavy, and that the quantity of manufactures sent abroad, 
or “digested exports,’ has shown a notable gain during the past 
year. What is needed in this foreign trade is to lessen the “undi- 
gested” part of it by converting it into “digested,” just as Europe 
does in her trade with us. She does not send us stuff in crude 
form and big bulk, but ships her goods in neat little packages; so 
that while the steamers may appear to come in light, a few 
pounds represent in value several tons of the raw material, in food, 
cotton, et¢., that we may be sending across the Atlantic. 





Meantime it is worthy of note that for the eight months including 
February the total exports from the United States were valued at 
one billion forty-eight million dollars against nine hundred and 
eighty-two millions, in 1903, while the imports fell off, representing 
six hundred and fifty-four millions against six hundred and eighty- 
one millions. A large proportion of this export is manufactures, being 
fully two hundred and eighty-eight millions as against two hun- 
dred and sixty millions in the previous period. The month of Feb- 
ruary alone showed thirty-eight millions against thirty-four mil- 
lions in 1903. All this is very satisfactory in view of the depressed 
or agitated condition of more than one part of the globe. The elec- 
trical portion of this trade is holding its own very well. 

oshiaegietlaiiapsmemsaitaaiaia sittin 
SIMULTANEOUS TELEGRAPHY AND TELEPHONY. 

In 1882, Van Rysselberghe—an ill-rewarded Belgian—first pro- 
posed the conjoint use of telephone circuits for both telegraphy and 
telephony simultaneously, and initiated ingeniously the use of com- 
posite circuits for such purposes. At the present time, a large num- 
ber of long-distance telephone circuits are used for telegraphic 
purposes over and above their regular telephonic duty. The gen- 
eral and striking facts concerning composite circuits are fully set 
forth in the very interesting article by Mr. L. W. Stanton, on page 
635. Broadly speaking, such a circuit passes both low-frequency 
telegraph impulses and higher-frequency telephone currents, receiv- 
ing these in respectively selective branch circuits. It is curious to 
note that the signaling, or calling, telephone currents ordinarily 
belong to the low-frequency class, and that consequently special 
precautions are sometimes necessary to keep these telephone currents 
from interfering with the telegraph. Yet another kind of com- 
posite circuit not coming within the scope of the article, is the 
conjoint use of telephone receivers with telegraph apparatus under 
the name of the phonoplex system, which is in fairly extensive use. 
In this arrangement high-frequency impulses are used to actuate the 
telephone receivers for telegraphic instead of telephonic purposes. 
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These technical aspects and considerations have their value and 
importance, but they seem to us minimized, comparatively, by the 
commercial possibilities, outlined briefly by Mr. Stanton at the con- 
clusion of his very suggestive article. The details given by him as 
to the amount of work already done in the application of the sys- 
tem will astonish most people, including not a few familiar with the 
twin telegraphic and telephonic arts. It is true that the figures 
quoted deal with what is going on in one section of the independent 
telephone field, but there could be a good deal said from the Bell 
side also, although the management have so far preferred to main- 
tain an exuberant reticence as to what they are doing in that re- 


spect. 





And this brings out the “political” aspects, as noted by Mr. Stan- 
ton as follows: “We cannot but expect to see two great telephone 
companies competing for both telegraph and telephone business, 
which will eventually bring about a consolidation between one of 
the telephone companies and one of the telegraph companies. This 
may compel an alliance between the two remaining companies, 
for the telephone and telegraph companies combined can reduce oper- 
ating expenses very materially. The same official staff, the same 
buildings, the same conduit system, pole lines, etc., can be used by 
the two; and many other decided economies could be effected.” 
There is food for thought here, especially as the idea is predicated 


upon such facts as those which Mr. Stanton sets forth. 
— 2 


BELL TELEPHONE FIGURES 

Very impressive are the statistics furnished by Mr. Fish as to 
the workings of the Bell telephone system last year, in his annual 
presidential report to the stockholders printed elsewhere. The 
financial condition is reflected in the ledger balances of $13,319,533 
cash and deposits, and $22,397,407 bills receivable; offset by but 
$8,931,804 bills payable, nearly $3,000,000 of which was the dividend 
payable in January. The company earned $16,545,632, paid $8,619,150 
in dividends and carried to reserve and surplus, $1,945,514. That 
looks like a pretty stable and comfortable business, whatever the 
“independents” may be doing—and they are doing a good deal. In- 
deed it is remarkable that the growth is so well kept up, and it is 
evident that whatever losses from competition are sustained in 
rural territories, the growth in the cities has fully offset them. 
The growth is also shown by the fact that new construction and 
real estate last year required a sum: of $35,368,700. The increase 
in stations was 247,184 up to a total of 1,525,167, and the mileage 
of circuit increased 677,229 miles up to the splendid total of 3,958,801. 





THE RECIPROCATING VS. TURBINE TYPES OF STEAM ENGINES. 


During the past year or more the steam turbine has almost en- 
tirely monopolized attention in the field of steam engineering, and 
its advocates have not been sparing in setting forth invidious com- 
parisons with the reciprocating type of engine, which, indeed, by 
some of these has been treated as already an anachronism. Per- 
haps this aggressive spirit has been fostered by the silence of those 
with whom lay the defense of the type attacked, but on another 
page we print an article in which at last the challenge is accepted 
and the issue most vigorously met. The case which Mr. Seymour 
makes out is a strong one, fortified as it is by data drawn, not from 
shop tests, but from the results of trials conducted by disinterested 
engineers. The remarkable efficiency of the engines tested, and 
particularly the efficiency at light load, shows that the reciprocating 
engine has had a margin of undeveloped economy which even in 
the recent past has been overlooked. The showing, in fact, is such 
that the steam turbine is put on the defensive as regards economy, 
and the issue presented can only be met by reports of tests under 
trial conditions and disinterested supervision similar to what obtained 


Finally, all, we believe, will concur with Mr. 


in the cases cited. 
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Seymour that in general comparisons of performance of the recipro- 
cating and turbine types of engines, the new-comer should select the 
latest development of the older type and not evolve for its purposes 
an “average” type—in other words, should squarely meet its real 


competitor. 
Oo 


LEGAL ASPECTS OF ELECTRIC AFFAIRS. 
Mr. Ball’s paper on this topic, printed elsewhere, gives an in- 


structive view of some English precedents in decisions involving 
particularly the rights of operating companies. Although English 
and American decisions rest in general upon the same organic 
body of common law, yet the statutory provisions in the two 
countries are not always parallel and the general tendency of de- 
cisions is not precisely in the same direction. Mr. Ball deals with 
the liabilities of supply companies under the heads of negligence 
and nuisance. Now, from the general trend of recent opinions it 
is quite safe to assert that these two divisions as made here and in 
England would differ greatly in relative importance. The point of 
view here and there differs more than the statutes differ, and it 
is often the point of view that determines the final result. Broadly, 
the law regarding nuisances is far more rigorously applied in Eng- 
land than it is here. An operating company for electric supply, or 
in fact an industrial establishment of any kind, can seldom be suc- 
cessfully attacked here under the general principle of nuisances. 
Enjoining an electric light company on account of excessive vibra- 
tion produced by its machinery, as was done in England the other 
day, would be difficult if not impossible in any American city. It 
has proved to be next to impossible here to really abate a smoke 
nuisance effectively. In general, the rights of the private citizen 
or private householder as against the acts of his neighbors are up- 
held very ineffectively, under American decisions. The idea of in- 
dividual liberty is carried so far here that in practice a man may 
infringe the natural rights of his neighbors to a very objectionable 
extent without serious hindrance. Electric supply companies as a 
whole get the benefit of this sentiment in comparative immunity from 


a very annoying class of suits. 


In another important particular the American plant has an ad- 
vantage. In England there is a group of Acts dealing with the 
liability of employers and the rights of workmen in a fashion far 
more severe than any American statutes. On their faces English 
and American laws on these subjects are to about the same pur- 
port, but the former are backed up by a far more drastic series 
of decisions than the latter. We referred not long ago to a decision 
holding an employer responsible because a workman on the roof of 
a small building under construction was struck by lightning. Very 
likely the decision may be reversed on appeal, but it would have been 
practically impossible to get such a decision here, even in a jury 
trial much less from the Court. Juries are as a rule very liberal 
to employees who are injured, but they draw the line somewhere. 
On the other hand, so far as liability in case of injury to persons 
not employees is concerned, the American jury goes to considerable 
It will hold a company up in a matter of alleged negli- 
gence on very small provocation. Were it not for this tendency, 
fraudulent suits against street railway companies in particular 
would be far less. frequent than experience has shown that they 
actually are. Sometimes claims of the most absurdly unjust char- 
acter are successfully pushed, and the result is that operating com- 
panies have time and time again settled unjust claims out of court, 
knowing from bitter experience the treatment that they are likely 


to get at the hands of a jury. The “ambulance lawyer,” so called, 
is a product of the easy jury, and much just complaint has been 


lengths. 


made of the practice of bringing suits ostensibly in the interest of 
the injured plaintiff, but really in the interest of the attorney. In 
such instances it seems to us that the fault lies largely with the 
forms of procedure that have gradually grown up. 
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We do not believe that the ordinary jury is hopelessly incompetent 
and prejudiced. On the other hand, it could by proper selection 
unquestionably be made very much better than it is. The ordinary 
jury is scarcely up to the level of the panel from which it is drawn, 
owing to the kind of selection which the respective attorneys have 
fallen into the vicious habit of making. Too many challenges and 
far too trivial causes are often allowed, and it seems to us that 
the firm exercise of a wise discretion by the Court could be and 
should be made to remedy the evil. The rules of evidence now in 
use are hardly suited to put the facts clearly before the jury that is 
obtained, and when there is, as not infrequently happens, an obvious 
effort on the part of the attorneys to keep pertinent facts from the 
ears of the jury, one can hardly expect to escape from question- 
able verdicts. But perhaps the most serious obstacle in the path of 
strict justice is the secrecy that often involves the real parties 
to the suit. As procedure now is, it is likely enough that while the 
ostensible parties are a grievously injured citizen and a wealthy 
and negligent corporation, the real parties may be an “ambulance 
lawyer” and a casualty insurance company. If the jury knew this 
they would be far less likely to be misled by unreasoning sympathy 
than is now the case. It is perfectly true that the jury trial has 
come to be looked at askance and held in some contempt, but the 
fault is not so much the fault of the system as of the way, cumber- 
some and indirect, in which it is worked. We are not aware that 
it works any better in England than here, perhaps not quite so 
well to judge from the large number of mistrials, but the fault 
is not inherent in the system. By and large, American electrical 
companies and interests are pretty well looked after by the laws, 
but the system is far from perfect, and we may as well keep our 
eyes frankly open to its defects with a hope of an ultimate remedy. 


ome ———____—_. @—___ ——— 


SHIELDED BALANCES. 


On page 647 we print this week an interesting article by Mr. G’ A. 
Campbell, which has many practical applications. When we measure 
the resistance of any conductor, say a coil of insulated copper wire, 
by the ordinary continuous-current Wheatstone bridge, we obtain a 
perfectly definite result, at any one temperature, if all the conductive 
connections are good, and if there are no appreciable leakages, or de- 
fects in insulation. If, however, we use an alternating-current Wheat- 
stone bridge, the balance involves the magnitudes of both resistance 
and reactance. Unless both these quantities are balanced a perfect 
balance in the bridge is impossible. Moreover, if the telephone be 
employed as the measuring instrument in place of the galvanometer, 
it is most difficult to secure a complete zero of sound. This difficulty 
increases with the frequency, and at a frequency of 1,000 cycles per 
second, which is not high from a telephonic standpoint, Mr. Camp- 
bell shows that the dielectric susceptance of the air all round the 
apparatus plays a very appreciable part. In fact, air, while a perfect 
insulator for direct currents, is no insulator in this sense, for alter- 
nating currents. The alternating-current circuit is subject to all-per- 
vading electrostatic susceptance, resembling leakage through the air; 
just as the magnetic circuit is subject to all-pervading magnetic leak- 
age through the air. Air ceases, in fact, to be an insulator for the 
alternating-current circuit, just as in the magnetic circuit. The air 
acts in the same manner in both the alternating current and the mag- 
netic circuits, that at all telephonic frequencies the energy is stored in 
the air elastically—electrostatically in the one case, and magnetically 
in the other—without any necessary waste in the process. 





It is not merely the disturbance of the position of balance by the 
presence of the susceptance currents in the air, but also, as pointed 
out in the article, the liability to variation in the balance by such ex- 


traneous changes in the air currents as by the movements of the body 
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of the operator. In such upper-frequency alternating-current bridge 
measurements, the operator may be said to have a personal equation 
that is not only mental, but also physical. The solution of the diff- 
culty proposed by Mr. Campbell consists in making all the air suscept- 
ance currents definite and invariable, by enclosing the essential parts 
of the apparatus in metal boxes, or condenser shields. The various 
elements of the bridge are provided, as explained, with connected 
shields, and the entire apparatus is placed in a floating shield. This 
arrangement has the effect of adding certain definite susceptances to 
each of the conductances in the bridge; but these susceptances are at 
least invariable, and are capable of elimination in deducing the results 


of observations. 





The plan somewhat resembles the expedient adopted in electro- 
meters of the attracted-disc type. The force attracting two opposed 
parallel plane surfaces or discs at a definite distance apart in air, for 
any given difference of potential between them, is known to be e?/8 7 
dynes per square centimeter, where ¢ is the electric intensity in abstat- 
volts per centimeter. Near the edges of the discs, however, the 
electric intensity is weakened, and bent out of the perpendicular, in 
a complicated manner. In order to restore definiteness and sim- 
plicity to the arrangement, a guard ring is arranged so as virtually 
to extend the plane surface of the disc, and keep the electrostatic 
flux density sensibly uniform all over the surface of the disc, where 
the attractive force is measured. In a certain sense the expedient 
given in the article for restoring definiteness and simplicity to the 
alternating Wheatstone bridge, consists in supplying virtual guard 
rings to all the apparatus capable of being affected by the alternating 
electrostatic flux. In wireless telegraphy and in researches on Hertz- 
ian waves, the detecting apparatus has frequently to be included in 
metallic boxes to keep electrostatic waves out. In the case here 
considered Mr. Campbell places his apparatus in metal boxes to 


keep electrostatic waves in. 





We shall hope to receive a subsequent article from Mr. Campbell 
giving the results of the practical use of the apparatus. We regard 
this article as of importance, not merely from its technical value, 
but also as marking what is in our judgment a decided advance in 
the policy of the long-established telephone industry. We have long 
been aware that telephone engineers have carried on valuable and 
important technical researches in connection with their work, which 
researches the telephone administration always decided to withhold 
from publication, as a matter of policy. This policy we have always 
protested against as short-sighted, imprudent and immoral. None 
will deny that an industry has a perfect right to withhold trade 
secrets and manufacturing data that may have cost time and in- 
dustry to acquire. We offer no criticism against the policy of with- 
holding trade secrets, and none would be likely to be influenced by 
such criticisms if offered. But when the matters relate merely to 
technology, or applied science, as distinguished from business or 
manufacturing details, we think everyone will agree that there is no 
use in withholding from publication matters which the general 
progress of science will inevitably make known within a few years 
at most, and which if made known only redound to the credit of 
the industry disclosing, while adding to the world’s general stock 
of knowledge in applied science. When the knowledge is arrived 
at by outsiders, in the regular subsequent course, the original work 
done earlier by the industry has lost credit, and has lost the evidence 
of progress. The time has gone by, let us hope, forever, when a 
chemical formula, like that of Greek fire, could be kept a secret in 
the arsenal of Constantinople for nearly six hundred years. For the 
above reasons we welcome Mr. Campbell’s article as a contribution 
of telephone engineering to technology, which is a good augury for 


future policy. 
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Tesla Split-Phase Motor Patent Decision. 





Judge Kohlsaat on Saturday of last week handed down a decision 
in a case involving the Tesla split-phase motor patent brought be- 
fore the U. S. Circuit Court for the Northern District of Illinois, 
which decision upholds the Tesla patent and grants an injunction 
against the use of the split-phase principle in a wattmeter made 
by the defendants in the action. The opinion cites the opinions of 
Judges Archbold, Hazel, Townsend and Lacombe sustaining the 
patent, and the opinion of the Court of Appeals reversing the La- 
combe decision, which latter ruling was followed by Judge Colt in 
another case. All of the above cases have been reported in these 
columns. 

Judge Kohlsaat says that the decision of Judge Lacombe was 
reversed largely upon the ground that it did not appear from the 
record that Tesla’s invention was not anticipated or described in a 
paper read by the late Prof. Ferraris before the Royal Acadmy of 
Sciences, of Turin, Italy, on March 18, 1888, and published, in 
part, in an electrical journal issued at Milan on April 22, 1888. He 
holds, however, that in the later cases—those decided by Judges 
Archbold and Hazel—the records, together with certain original 
proofs offered in the present case, establish that Tesla’s invention 
in suit antedated the Ferraris article, was original with Tesla, and 
that his patents are valid. 





Discussion of Institute Papers. 


The regular monthly meeting of the American Institute of Elec- 
trical Engineers last Friday was devoted to the discussions of papers 
of Messrs. Blackwell, Stillwell, Hewlett and Moody, full abstracts 
of which were printed in our issue of March 19. The following coun- 
cil nominee ticket for the coming election was announced: President, 
Mr. John W. Lieb, Jr.; vice-presidents, Messrs. W. E. Goldsborough, 
J. J. Carty and Samuel Reber; managers, Messrs. L. A. Ferguson, 
H. G. Stott, J. G. White and S. S. Wheeler; secretary, Mr. R. W. 
Pope; treasurer, Mr. G. A. Hamilton. 

The discussion of the papers of the evening was very extensive, 
as may be judged from the fact that a transcript in full would cover 
about 12 of these pages. Consequently, it is only practicable to give 
here a mere summary, the reader being referred to the report in full, 
which in due course will be published by the Institute. 

Those taking part in the discussion were Messrs. Chesney, Per- 
rine, Dow, Peck, Townley, Mershon, Skinner, Arnold, Stott, Scott, 
Nunn, Lincoln, de Muralt, Lyford and Stillwell. Written contri- 
butions to the discussion were submitted by Messrs. Tobey, Hazard, 
Roberts, Bayne, Walters, I. A. Taylor, D. C. Jackson, Wright, J. B. 
Taylor and N. M. Snyder. 

The greater part of the discussion of the evening was on the rela- 
tive safety with respect to fire risk, of oil and air-cooled trans- 
formers, and provisions that should be made to reduce the fire hazard 
in the case of the former. The opinion was almost unanimous that 
the oil transformer, if proper precautions are taken, is safer than the 
air transformer. In support of this view, Dr. Perrine mentioned 
that the fire underwriters, and particularly the instructions of the 
Mutual Fire Insurance Company, favor the oil over the air-cooled 
transformer. Mr. Peck stated the case against the air-blast trans- 
former, which he said is more susceptible to damage by fire from 
static discharges, arcs, bad contacts, etc., than the oil-insulated trans- 
former; though, he added, on the other hand, owing to the small 
amount of combustible material in the former, it is possible to have 
such material entirely destroyed with comparatively little fire risk to 
neighboring apparatus or buildings. As to precautions to be ob- 
served in installating oil transformers, all concurred that the case 
should, where possible, be made of riveted boiler iron which will 
withstand a pressure of 100 pounds per square inch, and that it should 
be properly vented. Mr. Peck said that where sheet iron con- 
struction is necessary the case should be made practically air-tight 
and provided with a very large safety valve, so that an internal ex- 
plosion cannot burst the case. It was generally agreed that trans- 
former units should be located in fire-proof compartments and some 
advocated locating them in vaults.» In any case the transformer case 
should be so constructed as not to be broken in the case of the floor 
or walls of a burning building or heavy weights falling upon it. 

Mr. Mershon disapproved of a bottom drain, owing to the fact 
that as oil went out air would enter the transformer case, and might 
cause an explosion. He described an arrangement which he had used 
which provides for pumping water into the bottom of a transformer, 
which forced the oi] out at the top. He dwelt upon the necessity of 
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so arranging the draining system that in case of falling floors or 
walls the pipes would not be broken. One suggestion was that the 
transformers should be placed in vaults that could be closed and to 
which steam could be admitted to smother flames in case of the oil 
taking fire. Several of those taking part in the discussion drew atten- 
tion to the fact that the oil-cooled transformer was not an extreme 
fire hazard, if proper precautions were observed, and that this should 
be made plain in order that the discussion would not cause alarm. 

The matter of transformer terminals was considered in the dis- 
cussion. Mr. Skinner pointed out the difficulty of bringing out such 
terminals from transformers of 20,000 volts or more. This trouble 
was increased when there were requirements for combinations of 
transformer voltages and where high-tension windings were to be 
tapped for regulating purposes. The terminals should be brought 
through porcelain insulators with the lower ends located beneath the 
level of the oil in the transformer. In the installation to which Mr. 
Mershon referred the terminals were brought through stuffing boxes 
in order to make the case air-tight. Mr. de Muralt said that in 
Europe the air-blast transformer is considered a greater fire risk 
than the oil-cooled transformer. The desirability of fire-proofing 
the buildings of electrical plants was illustrated by Mr. Lyford, who 
cited the fact that the only two buildings left intact in the Baltimore 
burned district were the new power house and sub-station of the 
electric company. Mr. Hazard suggested sealing the space above 
the oil in the transformer with an inert gas such as carbon dioxide 
supplied by a gas generator. One suggestion was that the oil used 
in transformers should have a fire test of approximately 400° F., and 
another that it should have a flash test not below 175° C., as in that 
case there would practically be no evaporation at 100° C. Mr. I. A. 
Taylor said that in the case of transformer terminals he had used 
a porcelain tube filled with sulphur, and he advocated that trans- 
personal safety. Marble terminal boards were generally criticised. 

In the discussion on high-tension switches, Mr. Chesney, after 
classifying such switches into four types, concluded that the oil 
switch in the present state of the art is the only one to be used 
in high-tension work, and he laid down a number of requirements 
in connection with such switches. Dr. Perrine described some ex- 
periments with oil switches on the 40,000-volt line of the Standard 
Electric Company in California. The full load of four 2,000-kw ma- 
chines was broken a number of times by such switches, in every 
case satisfactorily opening the circuits. Mr. Alex Dow favored 
oil over air switches. As to switching, he considered that while in 
some cases the conditions permit the running of everything on the 
same set of mains in multiple, the general condition, however, indi- 
cated their separation into groups. Mr. Mershon expressed the opin- 
ion that the oil switch is at least as reliable as the apparatus which it 
controls up to 10,000 volts, but he does not consider it necessarily a 
final devefopment, since it is not yet entirely adapted to high-voltage 
work. Mr. Stott said he looked upon group switches in the light of 
an insurance against interruptions of service, which insurance had 
to be paid for in complication and first cost. Mr. Scott considered 
that the air switch still has a large field where the voltages are large 
and where the oil switch is expensive to install. Mr. P. N. Nunn 
said he could not defend the air switch as in the 40,000-volt Provo 
plant such switches are being displaced as rapidly as possible by oil 
switches. Mr. de Muralt favored the oil type switch, but considered 
the horn type of switch as applicable in special cases. 

In the discussion on group switches, Mr. Stillwell said that if in a 
plant there should be three shut-downs in the course of a year from 
using single switches, it would be better to install group switches and 
eliminate the shut-downs entirely. Prof. D. C. Jackson criticised 
the arrangement of group switches described by Mr. Stillwell as 
being of limited usefulness, and said that an arrangement whereby 
individual circuits are brought directly to the main bus-bars is 
usually to be preferred. Mr. I. A. Taylor considered that the ad- 
vantages enumerated for group switches might be more simply and 
cheaply obtained by the use of multi-point control switches used in 
parallel with the ordinary ones. Mr. Gilbert Wright was of the 
opinion that group switches and duplicate buses involve a cost much 
too large in proportion to the results obtained. Mr. John B. Taylor 
commented in detail upon the various considerations put forward by 
Mr. Stillwell concerning the use of group switches, his comment 
in general being adverse to use of the system except where the con- 
ditions specifically indicate its advantages. He advocated an arrange- 
ment which is essentially a single main bus-bar and a series of group 
buses, which may be interconnected to form a reserve main bus in 
case of trouble or to facilitate work upon the main bus. 
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Simultaneous Telephone and Telegraph Equipment. 


By Le Roy W. Stanton. 
HE apparatus entering into the equipment of a modern long- 
T distance telephone line includes not only special telephone 
apparatus, but also apparatus for making practical the use of 
the telegraph in connection with the telephone, so that simultaneous 
telegraphy and telephony may be accomplished. 

The revenue derived from telegraph leases on long-distance tele- 
phone lines, in many cases equals, and quite often exceeds that de- 
rived from the long-distance telephone service. While this practice 
is not new, its application has not been extensive, owing to the 
meagre knowledge of the principles, and the limited number of 





FIG. I.—DIAGRAM OF COMBINATION CIRCUIT. 


long-distance telephone lines. The successful operation of the system 
depends upon the proper proportion and arrangement of inductance 
and capacity. The effect of high and low-frequency currents upon 
impedance coils and condensers being directly opposite. The com- 
paratively slow vibrations of the impulses in a telegraph circuit pass 
readily through the impedance coils, but are almost totally obstructed 
by the condensers, while on the other hand, the vibrations set up 
by the voice in the telephone transmitter, produce in the line a 
current of very high frequency, which has a directly opposite effect 
upon the condenser and impedance coils arranged in the circuit. 
Fig. 1 shows diagrammatically the arrangement of the circuit 
where each side of the line is used as a separate telegraph circuit, 
and the two circuits or sides of the line form a metallic circuit for 
telephone purposes. A represents a telephone set, B a two-M.F. 
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condenser, C an impedance coil wound to 30 ohms. The coil is large 
and massive so as to have a high inductance. The core is composed 
of a complete iron circuit, and the windings are wound on two spools 
and so connected as to give the greatest impedance to voice currents, 
this being necessary, as the coil is bridged in parallel with the tele- 
phone set across the line; the function of the coil is to reduce the 
click from the telegraph circuit, caused by the opening and closing of 
the telegraph key, which produces a rise and fall of potential on the 
line, and tends to charge and discharge the condensers, which are 
in series with the telephone set across the line. This coil being 
grounded in the center allows the condensers to discharge to ground 
through one-half of the coil instead of through the telephone set 
to ground on the other side of the line. 
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If r represents the resistance of one-half of the coil, C and L, 
its inductance then to the slow discharge current from the condenser 
to the ground, due to the making and breaking of the telegraph 
circuit, its total impedance to ground will not much exceed its re- 


sistance, r, which in this case is 15 ohms. But the telephone current 


has a very high frequency, and owing to the high inductance of 
coil C almost the total telephone current passes through the tele- 
phone set. 


The total impedance to the voice currents through coil 





Line 
3 
oO 
rm = 
I E 
~ Toll Board 2 
Line 
- 
| R © 
FIG. 3.—CIRCUIT WITH REPEATING COIL. 


C may be expressed by the formula: Impedance = V R* + (27 nL)? 
in which n is the frequency and L the inductance. The average value 
of n is about 1,000. Taking the value of L at 10 henrys, the imped- 


ance = V302 + (2 X 3.1416 X 1,000 xX 10)? = 62,832 ohms. In 
this case r (30 ohms) is so small compared to the reactance that it 
does not appreciably affect the result, 62,832 ohms, at all and could 
just as well be neglected. Coil D is similar to coil C, but is wound 
to 50 ohms.’ The two windings on this coil are connected so that 
the inductive reactance of the two coils oppose each other. This is 
very important, for it has been determined by trial that otherwise 
the self-induction from this coil in making and breaking the tele- 
graph circuit causes a very perceptible click in the telephone. 

Fig. 5 represents diagrammatically the form of the current wave 
when the telegraph current passes through a coil having a very high 
coefficient of self-induction. Upon the breaking of the telegraph 
circuit by the key, the potential instantly rises, which causes the high 
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FIG. 4.—-CIRCUIT WITH REPEATING COIL AND CONDENSER. 


peak. This high instantaneous voltage is what produces the very 
severe click in the telephone set and very materially interferes with 
the use of the telephone. If the two windings of this coil are con- 
nected so that the inductive reactance of the coils neutralize each 
other, there is a very slight click in the telephone set and the lag 
in the telegraph circuit is very materially reduced. The sluggish 
working of telegraph instruments is very noticeable when there is 
a high inductance in the circuit of the telegraph sets. Fig. 6 rep- 
resents the form of current wave when the coils are connected so 
as to neutralize each other. Fig. 7 illustrates diagrammatically the 
form of the current wave in an ordinary telegraph circuit in which 
the current rises almost instantly from zero to its maximum strength 
when the key is closed, and then remains constant or continuous 
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about the duration of the signal and then. falls suddenly to zero when 
the key is opened. Fig. 8 represents the form of current wave in a 
telegraph circuit in which there is no inductance or capacity. 

While the inductive reactance of the two windings of coil D to 
the comparatively slow oscillation in the telegraph circuit tends to 
neutralize each other, owing to the neutralizing effect of the wind- 
ings, it is not so with the high-frequency voice currents; for here 
the rate of oscillation is very high, and as a matter of fact the effect 
is comparatively the same, whether the coils are connected to neu- 
tralize each other or to give what would be expected to be the great- 
est inductive reactance. 

The impedance of the coil to the telegraph current would not 
much, if at all, exceed its resistance. For the impedance 
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FIGS. 5, 6, 7 AND 8.—FORMS OF CURRENT WAVES. 


Vk? + (27 n L)* = RK; since the current circulates in opposite 
directions through the two coils around the same iron core. If the 
windings were not exactly balanced, the impedance would be a little 
greater than FR, but not much even then, because is comparatively 
low, not over about 15 per second. 

While the above is true of slowly changing currents, it does not 
apply to extreme high-frequency currents. The core of coil D forms 
a complete magnetic iron circuit, and is large and massive, which 
makes it sluggish. This prevents a complete reversal of its mag- 
netism throughout the whole core when the very high-frequency 
telephone currents tend to reverse it; therefore, instead of one com- 
plete magentic circuit we have two. The lines of force set up in 
each coil find a return path through the air rather than through the 
iron; moreover, the two coils oppose each other inductively, which 
further tends to make each coil and its core act as an independent 
impedance coil. Such being the case, we have two similar im- 
pedance coils in series to oppose the telephone current. The im- 
pedance of the two coils in series is given by the formula: 


(2R+2R)?4+ (27nL+27Hn lL)? =y (R)A4+ |@TnL)® 


The proper arrangement of condensers and their capacity is also 
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FIG. 9.—TEST PANEL USING REPEATING COIL FOR MORSE WORK. 


quite important. The greater the capacity of a condenser within 
certain limits, the more efficient it becomes for transmitting speech. 
For this reason, a large capacity condenser would naturally suggest 
itself for use in series with the telephone set, which is bridged 
across the line. Experience has proven that if a large condenser is 
used in this connection, that it causes quite a perceptible disturbance 
from the telegraph in the telephone set, due to the fact that the 
greater the capacity of the condenser the larger the charge and 
discharge as the potential on the telegraph line rises and falls when 


the key is closed and opened. The larger charge and discharge cur- 
rents flowing between the condenser and ground, produce, of course, 
a greater variation of potential in the circuit in which the receiver 
is connected. Thus the telephone receiver is interfered with if the 
capacities of the condensers B and B’ are too large. 

The condensers which are bridged to ground, between the im- 





FIG. II.—TICKET WIRE OPERATOR AND LONG-DISTANCE TELEPHONE 
OPERATORS. 


pedance coils and telegraph instruments, should be from six (6) to 
ten (10) microfarads. The greater the capacity of these condensers, 
the less the disturbance in the telephone circuit from the telegraph. 

It is sometimes advisable to bridge the telegraph key with a two 
(2)-microfarad condenser, which absorbs the sudden rise of poten- 
tial due to the self-inductance of the line and coils when the circuit 
is broken by the key, thus preventing a sharp fluctuation on the line 
tending to cause a disturbance in the telephone set. 
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FIG. 10.—TEST PANEL USING IMPEDANCE COIL FOR MORSE WORK. 


The above arrangements of circuits and apparatus gives a very 
satisfactory service, both from a telegraph and telephone standpoint, 
and admits of the use of a pair of wires for carrying on intelligence 
between three pairs of parties at the same time, without interference, 
which very materially increases the earning powers of a long-distance 
line. The principle disadvantage of the system is the difficulty of 
securing suitable signalling apparatus between the telephone oper- 
ators. Signalling over a composited long-distance line in the ordi- 
nary way with telephone generator seriously interferes with the tele- 
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graph service and does not signal the distant telephone operator, 60-cycle current is used, there is no interference to the telegraph 
owing to the comparatively low frequency of the regular generator, service, and the signalling between telephone operators is positive 
and the arrangement of the apparatus in the circuit. if a properly designed line drop is used. 
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FIG. I2.—WIRING OF WEINY-PHILLIPS REPEATER. FIG. I13.—DIAGRAM OF THROUGH LINES AND BRANCHES. 


The slow alterations of the signalling generators are somewhat Within the past few months there has been installed on some of the 
impeded by condensers B and B’, and shunted from the line drop long-distance lines apparatus that enables the ordinary ringing cur- 
in the telephone set by coil C, which does not offer a very high im- rents to be used; the ringing currents being passed through a vibrator, 


pedance to a 16-cycle ringing current, but if a 133-cycle or even a which in turn passes through a small transformer, the secondary of 
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which delivers to the line a comparatively high-frequency current, 
which operates a specially-designed relay, which in turn operates 
the line drop, thus signalling the operator at the distant station. 

















FIG. 15.—-MAP OF TOLL LINES IN MICHIGAN, INDIANA AND OHIO. 


The disadvantage of the high-frequency currents is that they tend 
to produce noise on the lines. When lines are composited, the tele- 
phone connections are usually ordered up by telegraph or order 





FIG. I0.—TROUBLE DISTRICT. 


wire, most generally by the telegraph. Fig. 11 shows view of a 
ticket wire operator sitting at the rear of tollboard, making appoint- 
ments and ordering up telephone connections by telegraph. 


Fig. 2 shows another method of using a telephone line for tele- 
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graph purposes. This system possesses advantages as well as dis- 
advantages over the one so far described. It is much cheaper to 
install, but it requires both sides of the line to make one telegraph 
circuit. It possesses, however, the advantage of the telephone oper- 
ator being able to signal in the regular way without the use of special 
apparatus. The impedance coil, which is bridged across the line, 
has very low resistance, but high inductance, which prevents the 
voice currents from being short-circuited. The telegraph circuit 
being tapped in the center of the winding of the impedance coil, 
there is no inductance to oppose the telegraph current and to produce 





FIG. 18.—REPEATER AND SWITCHING STATION, TOLEDO, OHIO. 


a lag in the telegraph circuit, which tends to make the telegraph 
instruments act sluggish. The principal disadvantages of this sys- 
tem are: First, there can be but one telegraph circuit derived from 
each telephone circuit; second, the interference to the telegraph 
service by telephone operators signalling with ringing generators, 
which become accidentally grounded or which are permanently 
grounded. This trouble could be remedied by using a special gen- 
erator at the terminus of the Morse lines, if it was not for the fact 
that the same circuit is often connected to other long-distance tele- 
phone lines, which extend to scores of other offices, any one of 
which, by ringing with a grounded generator, interferes with the 
telegraph service. A third objection is that unless condensers are 
used between the impedance coil and the terminus of the line on 
the tollboard, the Morse circuit is liable to become grounded, and 
interfere with the telegraph service by a telephone operator con- 
necting this circuit with another long-distance line, which is acci- 
dentally grounded. The last two conditions can be eliminated by 
terminating the telephone lines, which are also used for Morse work 
on smaller size jacks on the tollboard, and using connecting cords, 
which have repeating coils in circuit, and which terminate on large 





FIG. 17.—REPEATER AND SWITCHING STATION, THOMPSON’S CORNERS, 0O. 


and small-sized plugs. This slightly interferes with the rapid han- 
dling of telephone traffic and cuts down the talking efficiency of the 
line, to some extent, but effectually prevents interference to the tele- 


graph service. 
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Fig. 3 shows the use of a repeating coil for deriving a telegraph 
circuit from a telephone circuit. This system possesses the advantage 
of operators being able to signal each other with an ordinary gen- 
erator, providing it has sufficient voltage and output, and there is 
no interference to the telegraph service in case the derived line is 
connected with a line which is grounded. The telephone service 
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FIG. I19.—TERMINAL POLE SHOWING LEADS. 


over this system is very inferior owing to the number of repeating 
coils which are liable to be used if the telephone circuit is of any 
great length and built up at a number of stations. 

The repeating coils used in this system have to be specially de- 
signed so that they will transmit the ringing current, otherwise the 
telephone operators would not be able to signal each other. Such 
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terfering with the telephone service. This is caused in three ways: 
First, if there is an escape caused by a slight ground on one side of 
the line, it causes a greater flow of the telegraph current through 
the winding of the repeating coil that is connected to the side of the 
line from which there is an escape. This allows the click of the 
telegraph to be heard in the telephone. Second, if one side of the 
line is of higher resistance than the other, which is always the case 





FIG. 2I1.—TEMPORARY TEST PANEL, TOLEDO, OHIO. 


to a greater or less extent, it causes an unequal division of the cur- 
rent which produces a disturbance, as above mentioned. The same 
disturbance is noticeable if the windings of the coils are not per- 
fectly balanced. 

The circuit illustrated in Fig. 4 is the same as Fig. 3, except that 
there is a 2m.f. condenser in series wihh the coil leading to the toll- 





coils, while efficient for ringing purposes, are quite inferior for trans 
mitting the voice currents, with their high frequencies. 
The system also has the disadvantage of the telegraph service in- 
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Fic. 20.—-View or Wire Cuter’s Room, THompson’s Corners, O., SHOWING REPEATER TABLES, TEST PANEL AND Portion or Cort RACK. 


board. It has been found that a condenser so placed assists in throw- 


ing the line drop. 


Figs. 9 and 10 represent diagrammatically the wiring of what is 
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known as a Morse test panel. Fig. 9 represents the method of 
wiring where repeating coils are used, and Fig. 10 represents the 
method of wiring where impedance coils are used. Wiring for 
composite work is somewhat more complicated owing to the fact 
that each side of the line is used for a separate telegraph circuit. 
The wiring of these test panels must be such that great flexibility 
is secured in building up circuits and replacing breaks in a long 
line. If a New York-Chicago composite circuit gives trouble, the 
wire chiefs at the various switching stations along the line must be 
able to immediately locate the trouble and remedy same. The sec- 
tion which is in trouble will be located between two switching sta- 
tions. This portion of the circuit must be discarded and another wire 
from some other circuit substituted without a moment’s delay, as the 
telegraph circuits are kept busy by brokers and other classes of 
important business, in which a slight delay often means considerable 
loss. For to give a thoroughly reliable service the company should 
have several different leads throughout the country over which to 
route the business in case one lead wire was entirely broken down 
by a sleet storm, etc. 

The test panels are equipped with instruments for making tests 
for locating trouble and listening in on telegraph lines to see if 
same are working properly. The wire chief must be able, by listen- 
ing in with a telegraph instrument, to determine whether there is a 
swinging ground on the line, an escapement, insufficient battery, etc., 
and be able to remedy same without delay. (Morse wire chiefs be- 
come very expert in detecting the slightest trouble by listening to 
a Morse instrument.) The test panels are so wired that a line 
between New York and Chicago which is being used in sections for 
telephone work; for instance, between New York and Buffalo, 
parties may be carrying conversation over one section, Buffalo-Toledo 
parties using another section, and Detroit-Chicago parties using an- 
same time the entire line is being used as 
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FIG. 22.—EQUIPMENT USED IN SMALL SWITCHING STATIONS. 


one complete telegraph circuit. It is also practicable to use one side 
of one line in one section and another side of another line in another 
section to make up one complete telegraph circuit without inter- 
ference in any way. 

The test panel is also arranged so that any voltage which may 
be required up to 120 volts can be cut into any telegraph circuit. 
This is accomplished by the means of storage batteries located in 


the switching stations. Various voltages are used according to the 
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distance between the stations and the number of instruments in circuit 
and the amount of leakage. However, with too high a voltage there 
is a greater liability of the telegraph interfering with the telephone. 
Arrangements are such on the test panels that repeaters can be cut 
in or out according to the requirements, and side line repeaters 
added, if necessary. The wiring of the Weiny-Phillips repeaters is 
shown in Fig. 12. 

Fig. 13 shows diagrammatically a through line between two ter- 
minal points with branch lines taken off at intermediate cities. In 





FIG. 23.—VIEW OF CROSS-CONNECTING RACK, MORSE COILS AND BATTERY 
RESISTANCE LAMPS. 


newspaper work, for instance, between New York and Chicago, a 
number of cities not directly on the line, receive the service over a 
signal branch line from the main line, while the main line remains 
continuous. At the point where the branch is made, a side line 
repeater is used. If a loop was used double the mileage of wire 
would be necessary to serve the branch cities and in addition there 
would be added considerable impedance to the circuit and a greater 
liability to trouble, such as breaks, grounds, etc. 

The geographical location of long-distance switching or repeater 
stations is a very important matter both from a telephone and tele- 
graph standpoint, and from a point of economy in buildings, equip- 
ment, and in superintendance, they should be located at the same 
place. These stations should be located near and on direct lines be- 
tween the large business centers and at distances from three to four 
hundred miles apart. From a telephone standpoint, it is much more 
economical to have the long-distance lines divided into sections, for 
instance from Chicago to New York or Boston, the line should be in 
sections; say, from Chicago to Toledo, from Toledo to near Buffalo, 
Buffalo to Albany, Albany to New York or Boston. If the tele- 
phone circuit was continuous, the company would be unable to re 
ceive as high earning powers from the line. By being divided into 
sections, each section is capable of transacting a toll business be- 
tween intermediate cities when the line is not in use between the 
terminal points. This very materially increases the earning powers 
of the line. From a telegraph standpoint, it is quite often necessary 
that the line be continuous. Unlike the telephone, the telegraph is 
more efficient when repeaters are located every three or four hundred 
miles along the line. By means of automatic repeaters and separate 
sets of batteries for each section of the line, telegraphing is carried 
on more satisfactorily than when a continuous circuit is used. The 
earnings of long-distance lines are oftentimes more than doubled 
by being able to telegraph over the same line at the same time. The 
rental usually charged is $20 per mile per year for 12 hours’ service 
and $30 per mile per year for 24 hours’ service. The American 
(Bell) Telegraph & Telephone Company base the distance on which 
to charge on the railroad mileage. The Independent United States 
Telephone Company base their mileage distance on the air line dis- 
tance between the cities receiving the service. The distance between 
New York and Chicago is approximately one thousand miles. At 
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$20 a mile per year the rental for one side of a telephone line for 
telegraph purposes would be $20,000. As a matter of fact, there are 
a number of telephone circuits between New York and Chicago for 
which brokers, newspaper companies and large business interests pay 
$18,000 a year for a single wire, which brings the earnings of a tele- 
phone circuit for telegraph use up to $36,000 per year. In addition 
to a very large toll earning from the use of the long-distance tele- 
phone, a telephone company is at very little additional expense when 
supplying telegraph service, or what is often termed leased wiré 
service, as the parties who lease the service supply their own tele- 
graph operators. The maintenance of the line is practically the same 
whether the telephone lines are used for telegraph purposes or not. 
The copper circuit furnished by long-distance telephone companies 
are much superior to the ordinary iron wire used by the telegraph 
companies. The United States Telephone Company, whose offices 
are in Cleveland, Ohio, has several thousand miles of long-distance 
telephone line, over which they are doing a very heavy simultaneous 
telegraph and telephone business, having leased lines to a number 
of brokers in Cleveland and other cities, such as Pittsburg, Pa.; 
Youngstown, Ohio, and Columbus, Ohio. Their lines also carry the 
bulk of telegraph work done by the Associated Press in Ohio, and 
some business for the Steel Corporation between Cleveland, Ohio; 
Pittsburg, Pa.; Wheeling, W. Va., etc., as well as for some of the 
coal mining companies. They have been successfully carrying on 
this line of work, now, for more than two years. The simultaneous 
telephone and telegraph equipment was put in operation by the 
writer while engineer for the United States Telephone Company. 
Fig. 14 shows a circuit map of the United States Telephone Com- 
pany’s lines in Ohio. This territory is subdivided into districts over 





FIG. 24.—TEST PANEL, SHOWING METHOD OF BUILDING UP SIMUL- 
TANEOUS TELEPHONE AND TELEGRAPH CIRCUITS. 


which the superintendent of that district is held responsible for the 
service of both telegraph and telephone equipment. 

Fig. 15 is printed merely to indicate the density of toll line service 
operated by the various independent companies in Ohio, Indiana and 
Michigan. As a matter of fact, the network lacks many new 
lines. These lines are tributary to the United States Telephone 
Company’s long-distance trunk lines. In the State of Ohio the 
United States Telephone Company now operate more than 19,000 
miles of copper metallic circuit and is connected with 498 independent 
telephone exchanges, which operate more than 140,000 telephones 
and through the tributaries, such as various independent toll lines, 
reach 1,470 cities, villages, towns and hamlets in the State of Ohio. 
Fig. 16 is a map of the lines radiating from Columbus and illustrates 
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how territories are mapped out for the various district superin- 
tendents. 

A number of engravings are presented herewith, made from photo- 
graphs in regard to features of the work. Fig. 17 is a view of the 
United States Telephone Company’s repeater and switching station 
at Thompson's Corners, Ohio, and Fig. 18 of the repeater and switch- 
ing station at Toledo, Ohio. Fig. 19 shows a terminal pole, with 
leads north, south and west. Fig. 20 illustrates the wire chief’s room 
with repeater tables, test panel and a portion of the coil rack, 
Thompson's Corners. Fig. 21 shows a temporary test panel at Toledo, 
Ohio, and Fig. 22 shows the equipment used in small switching sta- 
tions, in the wire chief’s office of the local telephone company. Fig. 
23 shows the cross-cennecting rack, Morse coils and bank of battery 
resistance lamps. Fig. 24 is a test panel and illustrates the method 





FIG. 25.—DUPLICATE SETS OF CHARGING AND RINGING MACHINES. 


of building up simultaneous telegraph and telephone circuits. In 
Fig. 25 is seen an equipment of duplicate sets of charging and ringing 
machines. The generators are designed for charging storage bat- 
teries, for operating the systems as described above. 

Within a short time the United States Telephone Company will 
be able to communicate with all the large cities of the central west, 
of the northwest, of the southwest and all the principal cities in 
the east except New York and Boston. 

There is at the present time, with the exception of two breaks 
of 40 miles each, a solid copper metallic circuit of Nos. 8 and Io, 
from Topeka, Kan., to Atlantic City, connecting Topeka, Kansas 
City, St. Louis, Indianapolis, Columbus, Cleveland, Pittsburg, Balti- 
more and Philadelphia. Paralleling this, with the exception of two 
short breaks, is a solid copper metallic circuit connecting Albany, 
Syracuse, Buffalo, Cleveland, Toledo, Detroit and Grand Rapids. 

With the building of less than 200 miles of line there will be a 
solid trunk line of copper metallic circuit connecting the northwest 
with the southwest, starting at Duluth, passing through Minneapolis 
and St. Paul, down the Mississippi River to La Crosse, Wis.; Du- 
buque, Iowa: St. Louis, Mo.; San Antonio and Galveston, Texas. 

The Illinois Telegraph & Telephone Company is at the present 
time perfecting plans for joining the independent toll trunk lines 
of the central west with its large automatic exchange in Chicago. 
This will not only give switching facilities for the through trunk 
line systems, but will enable the independent telephone companies of 
the west to reach Chicago, which is their business center. 


With the rapid consolidating eof independent telephone properties 
that has been progressing for the past few years, we cannot but 
expect to see two great telephone companies competing for both tele- 
graph and telephone business, which will eventually bring about a con- 
solidation between one of the telephone companies and one of the 
telegraph companies. This may compel an alliance between the two 
remaining companies, for the telephone and telegraph companies com- 
bined can reduce operating expenses very materially. The same 
official staff, the same buildings, same conduit system, pole lines, 
etc., that is used by one can be used by the two; and many other 
decided economies could be effected and give a more effective and 


superior service 
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Water Power Transmission Plant at Elliotts Falls, 
Ontario. 


By CuHartes L. Fitcu. 
HE Province of Ontario, situated as it is, immediately contig- 
uous to the populous and agriculturally active States of New 
York, Pennsylvania and Ohio, would long since have rivalled 
them in wealth and importance were it not for the fact that its soil, 
with the exception of a strip along the southern border, is to a great 
extent rocky and barren, yielding at best but meagre return to the 
labor of the farmer. Nature, however, as if to make amends for 
its niggardness in this respect, has provided an abundant supply of 
water; and the surface is dotted with myriads of lakes connected 
by innumerable small streams, forming indeed an almost unbroken 
chain from Hudson Bay on the north to Lake Ontario on the south. 
These streams as a rule are quite small, their average flow in many 
cases being less than 200 cu. ft. per second; but though the volume 
of water is not large, in most cases it is quite constant, owing to the 
immense natural reservoirs in the lakes above which constitute the 





Fic 1.—SEcTIONAL 


sources of supply. For this reason they are admirably adapted to 
the development of power, as their even flow not only insures that 
the full amount of power counted on will be obtainable every day in 
the year, but does away with the expensive construction so necessary 
in less favored localities to take care of floods. 

As it has become patent to all that the poverty of the soil in this 





FIG. 2.—VIEW OF OLD DAM FROM BELOW. 


region has rendered farming but a thankless occupation, increasing 
attention is daily being given to industrial enterprises as a means 
of livelihood, and although development must necessarily be slow, 
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owing to the—as yet—limited resources of the people, it is not beyond 
the bounds of belief that we shall one day see the Province of Ontario 















FIG. 3.—THE FALLS. 
prospering as a manufacturing district supplying the vast market 
which will then be found in the great agricultural Northwest, which 
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OF GENERATING PLANT. 


even now shows signs of its coming importance. In this develop- 
ment, the many water powers along the small streams with which 
the country abounds, will play no unimportant part. 

Among the more recent enterprises set on foot in this section, not 
the least important is the cement works of the Raven Lake Portland 
Cement Company, a six-kiln plant of modern design located at 
Raven Lake, in Victoria County, about eighty miles north of Toronto 
on the Grand Trunk Railway. This manufactory, which will be ready 
for operation early in the coming summer, was designed by the well- 
known cement engineer, Robert F. Wentz, of Nazareth, Pa., and 
represents the most advanced ideas in the economic manufacture of 
cement. The marl forming one of the ingredients is to be dredged 
from the bottom of the lake, which covers a deposit of great depth, 
and the clay to make the mix will be brought in by rail from one of 
the near-by beds. 

One of the most important considerations in an enterprise of this 
character is the power for operating the machinery and grinding the 
cement. This may be estimated at about 24 hp-hours per barrel of 
output; and when steam is used this item constitutes a very con- 
siderable factor in the cost of manufacture. Power for the Raven 
Lake enterprise will be obtained from Elliotts Falls, thirteen miles 
to the north, where a water power electric generating plant for the 
purpose is under construction; and it is with the development of 
power at this point that the present article will principally deal. 

Elliotts Falls is on the Gull River, a small stream in one of the 
principal chains of lakes in this locality, which flowing south and 
east find their way eventually into Trent River and Lake Ontario. 
For many years the government has maintained a dam at this point, 
and a sluiceway to facilitate the “running” of logs, and the place was 
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once the site of a small mill, which, however, utilized but little of 
the power available. The flowage of the river when last measured 
was somewhat under 600 second-feet, and the fall from the spillway 
of the dam to the surface of tail water when operations were com- 
menced was about 17 ft. 

After careful consideration, it was decided to raise the dam 18 in., 
and by blasting out a ridge in the river below, lower the tail-water 
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The south wing wall was deflected at a right angle and carried 
down stream about 35 ft. to form the west wall of the sluiceway at 
the west end of the main dam, thus making it feasible at any 


future time to remove the main dam and replace it with a concrete 


structure without interrupting the continuous operation of the plant. 
The north wing wall was extended out 15 ft. beyond the up-stream 





FIG. 4.—EXCAVATING THE TAIL-RACE. 


3 ft., giving a total head of 21% ft. With these changes it was con- 
sidered feasible to develop a maximum of 1,200 hp, and the work of 
designing the plant and supervising its construction was placed in 
the hands of the writer. 

Referring to the sketch map at the beginning of this article, show- 
ing the falls and their immediate surroundings, it will be seen that 
the river flows in a southerly direction, and just below the falls, 
expands into a sort of basin or lagoon lying somewhat west of the 
general course of the stream. The government works, most of 
which have been utilized, consisted of a wood dam at the top of 
the falls proper, and a timber crib connecting with it, extending up 
and down the stream and confining the water to the easterly chan- 
nel. The dam is provided with a sluiceway at each end and extensive 
runways for the passage of logs. 

The plan of development included a tail-race and wheel-pit to be 
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FIG. §5.—TRANSMISSION POLE. 


blasted out of the solid granite rock formation just east of the crib 
referred to, and extending up from the lagoon below to a point about 
50 ft. above the dam. This was then to be covered by arches of 
concrete masonry supporting the three wheel chambers, which were 
made to communicate with the river above the dam through the me- 
dium of a fore-bay, formed by removing a section of the crib and 
enclosing the space by concrete wing walls above’and below. The 
dotted lines on the map show the relative location of the new work. 





FIG. 6.—SETTING THE DRAFT TUBES. 


face of the crib, which was heavily sheet-piled and reinforced by a 
puddle wall 3 ft. thick protected by a bank of gravel at a slope of 
one to one, riprapped with coarse broken stone. 

As the main dam itself was very leaky, extensive repairs here 
were found necessary, but they will be only of a temporary nature, 
pending an entirely new structure in the near future. 

In order to carry on the hydraulic work as above outlined, it was 
necessary to construct a coffer-dam from the west end of the spillway 
of the main dam to the west bank above the crib. The greatest depth 
of water found was about 7 ft., and the structure decided on was a 
cribwork of 10-in. x 12-in. hemlock sawed timber, 6 ft. wide on 
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top, loaded with stone and sheet-piled with two layers of 114-in. 
plank. This was found to answer the purpose satisfactorily. 

The excavation of the wheel-pit and tail-race was carried on with 
rock drills of Canadian manufacture, the work being commenced 
at the north end and extended in a southerly direction toward the 
lagoon; the final breaking through’ into the river being deferred until 
everything was completed in the wheel-pits, and the draught-tubes 
and masonry supporting them were in place. The separating ridge 
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was then blasted out, letting the water in, the debris being removed 
by dredging. In this way the necessity of a coffer-dam below the 
falls was avoided. 

The entire masonry structure was of concrete composed of Portland 
cement, sand and crushed stone in the proportions of 1, 2 and 5. The 
cement was of Canadian manufacture, and suitable sand and stone 
were obtained on the ground. The concrete was mixed by a Jeffrey 
spiral mixer. 

As the necessity for early completion required that much of the 
masonry be put in place during the cold winter months, a temporary 
building framed of rough poles and sheathed with inch boards cov- 
ered with tar paper was constructed over the entire work, and the 
interior was kept heated with stoves and steam coils to a temperature 
of not less than 40° F. day and night until completion. In this way 
the progress of the work was rendered independent of weather con- 
ditions. 

The power house was constructed with concrete walls and a wood- 
sheathed felt roof supported on steel trusses. The general arrange- 
ment may be seen from the ground plan and section elevation shown 
herewith. 
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FIG. 8.—SKETCH MAP OF LOCATION. 





The generating units, two in number, are each direct-driven by a 
bank of four 25-in. horizontal turbine wheels mounted on one shaft, 
which pierces the breast wall separating the wheel chambers from the 
dynamo room. 

The turbines were furnished by the Jencks Machine Company, of 

Sherbrooke, Ontario, and each bank of four has an ultimate capacity 
at full head, of 600 hp on the wheel shaft. They are equipped with 
Woodward governors. 
- The generators have each a rated capacity of 350 kw and generate 
alternating current of 25 cycles. There are two exciters, each suffi- 
cient for the entire output of the station. One of them is designed 
to be belt-driven from the shaft of either of the main dynamos, while 
the other is provided with its own pair of turbines and is direct- 
driven. 

The low-tension switchboard is of marble and is located at the 
north end of the building. It consists of a main panel, two generator 
panels, an exciter panel and a feeder panel, all equipped with the 
usual instruments and switches. ,The high-tension switchboard is of 
similar material and is placed at the south end of the room, the 
space between the two being occupied by the static transformers, 
which step the current up to 16,000 volts for transmission to Raven 
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Lake. All wiring is carried in conduits placed beneath the concrete 
floor, and the station is protected by lightning arresters of the Gen- 
eral Electric type. The entire electrical equipment was furnished by 
the Canadian General Electric Company. 

The transmission line, between the generating station and the 
cement mill at Raven Lake, is supported on cedar poles, spaced 115 
ft. apart. The general arrangement may be seen from Fig. —, repre- 
senting a trimmed pole. Each pole has a single cross arm 4 in. x 
6 in. of Georgia pine, with steel braces and Locke porcelain insulators. 
The conductors, three in number, of No. 2 aluminum cable, are car- 
ried, two on the cross arm and one on the peak, forming an equi- 
lateral triangle, 28 in. on a side. There is also a telephone circuit 
of two No. 12 galvanized iron wires, supported on a smaller cross 
arm placed 6 ft. below and transposed every 500 ft. Both the cross 
arms and the braces are bolted through the poles with galvanized 
bolts. 

The poles vary in length from 30 ft. to 45 ft, being set to a 
profile, avoiding all abrupt changes in level; and the line runs partly 
along the public highways and partly over private property, keeping 
it as straight as possible. 

At the Raven Lake end there is a masonry sub-station 25 ft. x 37 
ft., in which are placed the static transformers which step the cur- 
rent down to 600 volts for use in the mill. 

In this connection, it is interesting to note the strides forward 
which mark the present era in the history of our cousins across 
the border; and the case in point, where almost everything needed 
was obtained from native sources, is but a slight indication of the 
growth which has taken place in the last decade. 

The Canadian is nothing if not conservative, and turns his back 
squarely on the bubble of inflation. Born of a self-reliant stock, he 
thinks well of his own judgment, but does not disdain the assistance 
of others. While making haste slowly, his progress is exceeding 
sure, and unmarred by the fiascos which have brought many to ruin. 
With a supreme confidence in the good-will of his fellow-men, he 
takes kindly to a new idea only when he has become satisfied that it 
will pay, but once satisfied he embraces it eagerly, subscribes to it 
as far as his means will permit, and works with a will to help it 
along. For these reasons his banks are secure and his shares gen- 
erally pay dividends. 

The Raven Lake Portland Cement Company is a Canadian insti- 
tution having its headquarters at Toronto. John Lucas is its presi- 
dent and Thomas McLaughlin its secretary-treasurer, and to the 
untiring energy and devotion of these gentlemen may largely be 
traced the success which has attended the launching of this en- 


terprise. 
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Cable War Messages. 


A telegram to the newspaper press from Chicago of March 
21 says: “Two Associated Press war bulletins raced from Yin-Kow 
to Chicago to-day, one by the European route and the other across 
the Pacific. The one from the east reached here at 11.12 o'clock, 
and the one from the west just eight minutes later. Both were filed 
at Yin-Kow to-day at 7.30 P.M. Each was about 100 words in 
length, and they were almost identical in matter. They were sent 
by different routes to test the rapidity of transmission. They were 
not censored or held up in any way en route.” In this connection the 
Chronicle, of San Francisco, asserts that that city is now the center 
for the world of news from the Pacific. 
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A very comprehensive and much needed index of all the vol- 
umes of proceedings of the National Electric Light Association 
since its first convention is now in process of compilation. This 
work has been undertaken by Mr. T. H. Creden, who is not only 
one of the best statisticians in the electric lighting business, but is 
also a constructing and operating electrical engineer, having served 
in both capacities with the Chicago Edison Company and with 
Messrs. Stone and Webster. In giving his services for this work, 
Mr. Creden will deserve much gratitude from the members of the 
Association and others interested in the reports, as it now becomes 
an easy matter to find at once any topic or paper to which reference 
is desired. Until the book of the twenty-sixth convention was printed 
no attempt at a topical index has been made. It is the intention to 
have the complete index printed before the Boston meeting, to be 
held May 24, 25 and 26. 
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Electricity and the Law in England and America. 





By W. VALENTINE BALL, BARRISTER-AT-LAW. 


HERE is no subject which awakes a wider interest on both sides 

. of the Atlantic than electricity. The extraordinary develop- 

ment of its varied uses in recent years, the facilities which it 
has afforded for locomotion and the transmission of messages, not 
to mention all the other multifarious needs of mankind which it 
serves, tend to give it the foremost place among those branches of 
modern science, which have been found capable of practical appli- 
cation. j 

Seeing that the application of electricity on a commercial scale 
is of comparatively recent growth, it is not surprising that the law 
which affects its generation and distribution is to be found in statutes 
passed and cases decided within the last few years. But the search, 
even when conducted by a lawyer in England, should not be con- 
fined to English statutes and law reports. If exhaustive treatment 
is required or an argument is to be pointed by references to a de- 
cided case, he must often refer to the work of American lawyers, for 
numerous interesting cases upon the laws of electricity have from time 
to time been decided in the courts of the various States of the 
Union. 

It is to be observed, however, at the outset, that although English 
and American lawyers have advanced along the same lines in ascer- 
taining the application of legal principles to the vagaries of elec- 
tricity, the decisions in the one country can only be regarded as use- 
ful precedents by lawyers in the other. Further, the decisions in the 
various States of the Union are by no means uniform, nor does it 
appear that the opinion of a judge in one State is binding upon that 
of his judicial brother in another State. Nevertheless, the general 
principles—with which it is my object to deal in the present article, 
may, broadly speaking, be taken to apply not only in England and 
America, but throughout the countries which are inhabited by Eng- 
lish-speaking races. 

In England, the manufacture and supply of electricity to con- 
sumers is an industry in which any private person may indulge with- 
out legal restriction, so long as he complies with the ordinary law 
relating to nuisance and negligence. In view, however, of the dif- 
ficulties attendant upon the laying of wires and mains across private 
and public property, and the necessity of allowing electrical com- 
panies to have power to break up roads, etc., for this purpose, cer- 
tain acts have been passed under the provisions of which the supply 
may be carried out under powers which impose upon each company 
the duty of supplying every consumer in its district on equal terms. 
Of these, an act passed in 1882, is the most important, and one of its 
provisions is worthy of particular attention, e. g., Section 17, which 
provides that in the exercise of the powers in relation to the execu- 
tion of works given them under the act, or any license, order or 
special act, the undertakers shall cause as little detriment and incon- 
venience and do as little damage as may be, and shall make full com- 
pensation to all bodies and persons interested for all damage sus- 
tained by them by reason or in consequence of the exercise of such 
powers, the amount and application of such compensation in case of 
difference to be determined by arbitration. This clause makes it 
plain that the company cannot plead their parliamentary powers in 
answer to an action for damage caused by them in the execution of 
their works. 

Their liabilities are further declared by another provision which 
forms part and parcel of every order under which they work, and 
which provides that nothing shall exonerate electric lighting under- 
takers from any indictment, action or other proceedings for nuisance 
in the event of any nuisance being caused by them. 

The effect of these sections is that they are subject to what is 
known in England as the common law. There is nothing which bet- 
ter illustrates the adaptibility of the English law to the needs of the 
public than the way in which the legal questions incidental to the 
supply of electricity are found to be solved in so far as they are not 
dealt with in special statutes by the recognized principles underlying 
the leading cases decided by English judges in days gone by 

It is proposed to deal here with the liabilities of supply companies 
under the heads of (1) negligence and (2) nuisance. 

There are many ways in which a supply company may be guilty of 
negligence. At the generating station itself perpetual care has to be 
taken that the apparatus is in such order that employees shall not be 
exposed to unnecessary risk. Heavy machinery involves danger to 
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those who are employed to work it, while men employed around dy- 
namos and at a switchboard are constantly exposed to the risk of 
electric shocks. Accidents at generating stations give rise to claims 
for compensation under the Workmen’s Compensation Act, 1897, 
and the other acts which render employers liable to pay damages for 
injuries which are caused by their negligence in permitting the use 
of defective machinery, or employing persons whose negligence occa- 
sions injury to their fellow servants. As questions of this kind are 
of common occurrence and are determined upon principles which ap- 
ply to all actions for personal injuries, it is not necessary for our 
present purpose to discuss them further. 

I pass on to consider the question of liability for accidents which 
may arise during the transmission of electricity. Dealing first with 
electric lighting companies, it is necessary to point out that for the 
purpose of their undertaking they usually require to lay their lines 
overhead or underground along public streets. The Electric Light- 
ing Acts, subject to any special modifications which may be intro- 
duced in favor of any particular company, confer upon the under- 
takers the right to exercise the power, subject to their making com- 
pensation for any damage or injury which they may occasion to any 
property interfered with. In the case of overhead wires, attachments 
may have to be made to houses or private property along the road- 
way, or to posts erected on the street itself. Again, when wires are 
laid underground, it is often necessary for the lighting company who 
wish to lay their wires to remove temporarily water pipes or gas pipes 
which may be in the way. In all these cases the company is liable for 
negligence. 

But the liability of the company does not end with construction of 
works. They are also bound to make good any damage which may be 
occasioned to the public by falling wires, escape of current and elec- 
tric shock. If we may refer to a case which has to do with electric 
traction, in a case which was heard some years ago, it was proved 
that a wire which was fully charged, fell upon and killed a horse. 
The Court held the company liable. But where, in another case, the 
damage was caused by a telephone wire falling on a trolley wire and 
so earthing the return current, it was held that inasmuch as the fall- 
ing of the telephone wire was the proximate cause of the accident, 
the electric supply company was not liable. It was held in that case 
that the injury was really caused by the negligence of the telephone 
company in allowing its wire to get into such a state of repair that it 
broke and fell. It follows from this that if a wire were to break and 
do damage to private property of any kind, the electrical company 
might be held responsible. 

No liability, however, will be incurred in respect of damage which 
results from an act specially authorized by statute, or which is the 
necessary consequence of what is so authorized; but for this excep- 
tion to apply, the power specified by the statute must be strictly ad- 
hered to, and if a choice exists as to the manner in which the powers 
may be exercised, due regard must be had to the individuals or the 
public affected by the exercise of the powers. Hence if we may again 
borrow an illustration from the law relating to tramways, if a com- 
pany has authority to conduct electricity along naked wires or rails, 
it will not generally be liable for any injury to a person coming into 
contact with them, nor will it be liable for any injury caused by the 
accidental breaking of a wire or rail merely by reason of such break- 

age. Where there is negligence on the part of the company, however 
—as if wires are allowed to sag so as to be within reach of per- 
sons passing along the street—the company will be liable for in- 
juries arising out of such negligence, and in such cases the bur- 
den of proving negligence is not on the person claiming damages. 
In a case from Cape Colony? the defendants were owners of a tele- 
graph wire and poles, which they had erected along a street under 
proper authority. A boy passing along the street either touched acci- 
dentally or took hold of a wire hanging from a pole, and his right 
hand was seriously injured by the electric current. It was given in 
evidence that the day before the accident the wire was hanging slack 
within the reach of passers-by, and this had been duly reported by a 
lineman to his superiors, and that the wires were usually inspected 
every four days. The company was held responsible. It was urged 
on behalf of the company that the plaintiff had been guilty of con- 
tributory negligence, but the Court held that there was a distinction 
to be observed between contributory negligence in a child and in a 
man. 


1 Seward Brice on Tramways, 1902. 
2 Kift v. Town Council of Cape Town, 1 South African L. J. (1901) 181. 
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Cases of negligence decided in the American and Canadian Courts 
are exceedingly useful to English lawyers. The effect of these cases 
is admirably stated in Mr. Robertson’s work on “Tramways and 
Light Railways,” 1903, p. 240. Thus, with regard to the care re- 
quired from owners of electric apparatus, it has been decided that 
stich care should be in proportion to the dangers which it is their 
duty to avoid, although, as was decided in the case of Perham v. 
Portland General Electric Company,* they are not bound to have 
perfect apparatus or construction. In another case it was held that 
a company who have wires and poles in the streets are bound to main- 
tain such poles properly, but are not liable for subsequent defects 
which inspection would not reveal. 

In placing a pole near existing electric apparatus they are bound to 
take due measures to avoid contact, and to inspect from time to time, 
in Order to keep their apparatus in suitable condition with reference 
to the previously existing apparatus. Mr. Robertson also deduces 
the following statement of law from American cases: “Generally, the 
grant of the privilege to encumber the highway with dangerous elec- 
tric apparatus imposes a duty not to injure persons lawfully on the 
highway, and to make the highway substantially as safe for them as 
it was before, and also to consider the safety of persons, such as 
workmen, whose employment will naturally bring them into prox- 
imity with such apparatus. A storm, which is the immediate cause 
of the accident, is no excuse where there is such a want of care, but 
it may be, where there has been reasonable care, and the storm is an 
extraordinary one.” 

The case of Royal Electric Company v. Heir (21 Can. Law Times, 
442, 1901), which was decided by the Court of Appeal of Quebec, 
well illustrates the obligation of a company contracting to supply 
electricity. In this case the plaintiff claimed damages for the death 
of her husband (to whose house the defendant company supplied 
electricity for lighting purposes) caused by his taking hold of an 
electric lamp (supplied by the defendant company in the ordinary 
course of their business) with the intention of turning on the light. 
The precise cause of the accident was not proved, but‘it was sug- 
gested by the Company that it was due to contact between the wire 
supplied by them with a guy wire of another company’s system. 
Damages were awarded to the plaintiff and an appeal by the company 
was dismissed, the Court holding that there was negligence on the 
part of the company, and that the burden of proof of the fact, act 
or omission constituting negligence was not on the plaintiff. 

The cases above referred to are drawn without discrimination from 
American, English and Colonial Law Reports, as so far as the law 
of negligence is concerned the judiciary of both countries appears to 
rely upon similar principles. 

With regard to nuisances, it is important to again refer to the pro- 
visions of Section 17. It provides, as we have seen, that the under- 
takers are to do as little damage as may be. It follows that if and in 
so far as they do more damage than is necessary, or use a process 
which is (1) not the best known process, or (2) an unapproved 
process, they are, to that extent, common tort feasors, and amenable 
to the ordinary law, as well as to any statutory penaities and liabili- 
ties which may be imposed. 

In dealing with the legal liability for nuisance much that has been 
said with regard to negligence has to be carefully borne in mind. A 
nuisance, however, may be created as incidental to the manufacture 
and supply of electricity. In these circumstances how far is the sup- 
ply company to be held responsible? In the English case of The 
National Telephone Company v, Baker®’ a tramway was worked 
on the overhead trolley system. The current, after traversing the 
trolley wire and the car, returned by the rails and an uninsulated 
copper conductor running under the roadway parallel to the rails 
and connected with each rail. The telephones of the plaintiff com- 
pany were worked on the single wire system with an earth return. 
The consequence was that the telephones were rendered practically 
useless, and the company claimed an injunction to restrain the de- 
fndant from using tramways so as to be a nuisance to or interfere 
with their telephones. The Judge who tried the case was inclined to 
decide in favor of the telephone company, but was prevented from do- 
ing so by the fact that the tramway company were protected from 
actions of this kind by their private act. In coming to the conclusion 
that the tramway company would have been liable if not so pro- 
tected, he was guided by the decision in the famous case of Fletcher 
v. Rylands, where it was held that “The person who for his own 
purposes brings on to his land and keeps there anything likely to do 
mischief, if it escapes, must keep it at his peril, and, if he does not 
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do so is prima facie answerable for all the damage which is the 
natural consequence of its escape. He can excuse himself by show- 
ing that the escape was due to the plaintiff’s default; or perhaps that 
the escape was the consequence of vis major, or the act of God.” 

It is somewhat doubtful whether this principle can be properly ap- 
plied to the use of electricity. If a man who makes use of delicate 
electrical apparatus were entitled to prevent a tramway or electric 
lighting company from doing anything which may affect his instru- 
ments, the progress of electricity in its application to great undertak- 
ings would be wholly arrested. The doctrine of Fletcher v. Rylands 
protects a man in the natural use of his property, and it cannot be 
said that the employment of delicate instruments is a natural use. 
Of course, the provisions of a particular tramway act may deprive 
him of his remedy; but it is submitted that wholly independent of 
statute law a telephone or telegraph company could not succeed. 

A recent case in the Privy Council, which came before that august 
tribunal on appeal from the High Court of Cape Colony would seem 
to support the view that Fletcher v. Rylands must not be pressed 
too far in connection with electricity. In that case an action was 
brought by a telegraph company against a tramway company for 
interference by induction. In deciding for the tramway company, 
Lord Robertson said: “The appellants cannot claim higher privileges 
than other owners of land, and cannot create for themselves, by 
reason of the peculiarity of their trade apparatus, a higher right to 
limit the operations of their neighbors than belongs to ordinary 
owners of land who do not trade with telegraph cables.” It is true 
that this decision was based not upon English law but upon Cape 
Dutch law; but it is important to notice that the sound principle 
which underlies it has long been adopted in the United States. In 
the case of Cumberland Telephone and Telegraph Company v. United 
Electric Railway Company® it was held that a telephone company 
could not restrain an electric railway company where the escape 
of electricity from the wires of the railway company was incidental to 
the conduct of their business, and where the telephone company could 
protect itself at much less expense than would be incurred by the 
railway company in preventing the escape of electricity. It may there- 
fore be assumed that in future English judges will administer the law 
as it has been laid down in the Capetown Tramway case. 

Further, the principle there laid down is consistent with what is 
usually recognized as a correct statement of the law of nuisance in 
England. Thus, Mr. Garrett, in his work on the law of nuisances, 
states: “If the owner of land uses it for any purpose which from its 
character may be called non-natural user, such, as for example, the 
introduction on to the land of something which in the natural condi- 
tion of the land is not upon it, he does so at his peril, and is liable 
if sensible damage results to his neighbor’s land, or if the latter’s 
legitimate enjoyment of his land is thereby materially curtailed.” 

It might also be mentioned that a telephone company cannot claim 
any monopoly in the use of the earth for the purposes of return 
currents. At least the law has been so decided in a number of 
American cases that a telephone company has no vested interest in 
or exclusive right to the use of the “ground circuit” or “earth re- 
turn” as against an electric street railway authorized by statute.? 





Thawing Out Pipes. 





Writing us on the subject of frozen water pipes, Mr. W. M. Bell, 
of the Conshohocken Electric Light & Power Company, of Con- 
shohocken, Pa., says: “I beg to inform you that we have thawed 
out frozen service pipes and water mains by electric current, using a 
10-kw transformer and taking from 75 to 160 amp. at I10 volts 
and not failing to start water running in from 3 to 45 minutes. The 
service water pipes are, as a rule, 1%-in., %4-in. and I-in. pipe; also 
'4-in. lead pipes, and the mains thawed out were 1%4-in., 2-in. and 
2¥4-in., thawing at one time 2!4-in. pipe about 450 ft. long in 45 
minutes. This has been done in every instance without digging, con- 
nections being made at house of owner or on fire plug. We charge 
$5 a service, and have found it very profitable work. This work was 
carried out under my supervision, as superintendent of the company, 
and is the first done in this section.” 





§ (1898) 33 Or. 451. 

“City of Denver v. Sherett, (1898) U. S. C. C., Colo. 

5 (1893) 2 Ch. 186. 

6 (1890) U. S. C. C., Tenn. 

(Cincinnati Inclined Plane Railway Company v. City and Suburban Tele- 
graph Association, 48 Ohio State Rep., 390.) 
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The Shielded Balance. 





By G. A. CAMPBELL. 

XPERIENCE shows that an ordinary balance when employed 
with an alternating current of the order of 2,000 cycles per 
second is variable and indefinite. It is the purpose of this 

article to show how this source of error may be entirely eliminated 
by shielding. 

The difficulty encountered lies mainly in the direct capacity be- 
tween the different parts of the system. Since the ether permits 
the flow of alternating currents in all directions, the attempt to 
employ an ordinary balance for alternating measurements is much 
the same as the attempt to measure resistance with a Wheatstone 
bridge immersed in a conducting fluid, such as acidulated water. In 
general a movement of the observer will change the distribution of 
the capacity effect and will change the adjustment required for a 
balance. Since it is necessary that the observer make certain move- 
ments in order to adjust the apparatus for a balance, this is a seri- 
ous difficulty. Again, the entire generator circuit and connections 
form a part of the system, and any change in their capacity or 
leakage may affect the adjustment required for a balance. In case 
the generator is run from a lighting circuit, there is, of course, a 
direct capacity from the alternating-current side of the generator 
circuit to the lighting circuit, and this introduces the entire lighting 
system into the balance. 

Even although the capacity of the entire system were kept in- 
variable, there would be the difficulty that its distribution could 
not be determined. Thus, there may be direct capacity bridged be- 
tween any number of points of the balance. This is illustrated in 
Fig. 1, where condensers dre drawn in to illustrate this effect. Ex- 





FIG. I. 


perience has shown and theory confirmed the fact that, with tele- 
phonic frequencies and impedances, these capacities are sufficient 
to cause large errors in the balance measurements. 

As an example, take a balance having ratio arms of 1,000 ohms 
each, coils of .25 henry and 10 ohms effective resistance in the 
other arms and a frequency of 1,592 cycles per second, making 
p = 10,000. Then 100 micro-microfarads shunted around one ratio 
arm will introduce an error of 2.5 ohms, i. e., 25 per cent. in the 
effective resistance of the coil. The error varies as the square of the 
frequency and thus amounts to 100 per cent. at a frequency of 3184 
cycles per second. 

It is impracticable to isolate the different parts of the balance 
sufficiently to reduce these capacities to a negligible amount. The 
only practical way is to shield the different parts of the balance from 
each other and from any outside sources of disturbance. 

Shields may be divided into three classes, namely, 1° 
2°, leakage, and 3°, capacity. 

Magnetic shields are most advantageously made of thick iron 
castings. For alternating-current work they may also be made of 
masses of any conducting material, but iron seems to be the most 
efficient, considering its low cost and high permeability. In any case 
an efficient magnetic shield requires a large amount of material. For 
tunately, the greater part of the apparatus does not require magnetic 
shielding. In resistances and condensers the magnetic field is very 
weak, and by winding inductance coils and transformers in toroidal 
form their external field can be made quite small. In the case of 
such inductance standards as have a large stray field, it is unde- 
sirable to introduce a magnetic shield on account of the difficulty of 
Such standards must be put at a distance 
It is my 


, magnetic; 


avoiding dissipative losses. 
from other apparatus so as to avoid mutual disturbance. 


expectation that inductance standards can be made toroidal in the 
future, so that the apparatus for standard alternating-current work 
can be used without magnetic shielding. 

Leakage and capacity shields must ordinarily surround one of the 
two systems to be mutually shielded. 


Since it is usually a com- 
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paratively small capacity and leakage which is to be cut off by the 
shield, it is not necessary that the shields should have a small im- 
pedance. They may thus be as thin as is convenient to handle, and 
of any conducting material. While it is not necessary to keep the 
resistance of the shield small, it is desirable that the shield be so 
arranged that the flow of current in it shall be as direct as possible. 
In case the shield were spiral enclosing an iron core, the inductance 
of the shield circuit might be sufficient to make trouble, even al- 
though the resistance was negligible. 

Fig. 2 shows diagrammatically a resistance coil with a shield 
entirely surrounding the coil, with the exception of two terminals. 
This shield is not connected to the coil and may be called a floating 
shield. Fig. 3 shows the same arrangement with the shield con- 
nected directly to one of the terminals of the resistance. This may 
be called a connected shield. 

In case these shields have capacity to any other part of the sys- 
tem, it is evident that, with the connected shield, this capacity is 


oven Ltn 
FIGS. 2, 3, 4, 5 AND 6. 


definitely localized and terminates on one terminal of the resistance. 
It is also evident that, in the case of the floating shield, the capacity 
is not in general localized on any one part of the resistance, for the 
current to the shield will divide and a part will reach every part of 
the resistance which is exposed to the floating shield. In general, a 
floating shield is of use only when it entirely surrounds a system or 
a portion of a system connected only by mutual inductance with the 
remainder of the system. In other cases a connected shield is nec- 
essary if it is to shield one portion of a system from another portion 
of a system. 

It is convenient to adopt a symbol for shields, since it is confusing 
to indicate them upon a diagram in case they form an extensive sys- 
tem. Figs. 4 and 6 show a symbol which I would suggest, the idea 
being that parentheses enclosing a network or any portion of a net- 
work represent a shield surrounding that much of the network. In 
case the terminals project through the shield they are shown pro- 
jecting through the parentheses. In case the shield is short-circuited 
to one of the terminals of the network that is shown by a dot con- 
necting the proper parenthesis with the terminal. It is to be under- 
stood that the parentheses are electrically connected. The paren- 
thesis may degenerate into an arrow head for convenience. When 
several shields are employed, brackets, braces and quotation marks 
may be introduced. By designating shields by letters, as S, S’, S”, 

their connection may be shown in the same conventional 
way as a ground connection. See Figs. 7 and 13. 

Fig. 7 shows a shielded balance. Each of the six branches has 

its individual shield, which is connected to one of its terminals, and 





FIG. &. 


FIG. 7. 


the entire balance is surrounded by a shield which is shown floating. 
The six terminals to which the six individual shields are connected 
may be disposed with respect to the four corners of the bridge in 
any one of the possible ways. To each of the four corners. individual 
shields may be connected or one of the corners may have no indi- 
vidual shield connected to it, as shown in Fig. 7, corner C. The 
floating shield may be directly connected to any one of the four 
corners of the bridge. If the connection were made to a corner, 
such as D, where three of the individual shields terminate, as is 
shown in Fig. 7, then a material reduction in the complexity of the 
system would result, for three of the branches would be reduced to 
a single shield, and only the remaining three branches would have a 
double shield. In fact, but one double shield would be absolutely 
necessary, for, if the telephone circuit has a double shield, it does 
not make any material difference whether a leakage or capacity is 
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shunted from terminal B to terminal D, provided it is not so large 
as to introduce serious shunting and does not contain an alternating 
e.m.f. and is not fluctuating rapidly itself. This arrangement is 


shown in Fig. 8. 
Returning to Fig. 7, if the capacities of the corners to the floating 


shield are C4, CB, Cc, Cp, as shown in Fig. 9, then the equivalent 
set of direct capacities, C,, C,, C,, C,, between the bridge corners is: 


C, = Ca Cpe [(CA+ Ca + Co + Co) 
C, = CB Cc /(CA + Ca + Co + Cor) 
C, = Coe Co/(Ca + Ca + Cc + Cor) 
= Cp Ca [(CAa + CB + Cc + Cp) 
If the impedances inserted directly between the corners are Z,, 
Z, 2, 2, the condition for a balance is: 


Zz Zz , z 


1 8 


a 
| 








1+Z,C, pt 14+2,C, pt 1+Z,C pt 1+2,C, pi 
This makes the balance perfectly definite. The formule show that 
there is an advantage in leaving the outside shield floating, as this 
reduces the effect of any slight error in the determination of the 
capacity of the bridge corners to the floating shield. 

In case an adjusting condenser is provided, the capacity to the 
floating shield may be so proportioned as to be eliminated in the 
equation for a balance. Thus: If Z,, Z, ate the bridge arms which 
are to be kept constant during a series of measurements, by making 
Ca/Cc = Z,/Z,, this condition is fulfilled. This may always be 
accomplished by adding a capacity at A or C, as the case may be, 
and balancing with Z, and Z, removed. It is, of course, necessary 
to consider the conductances as well as the capacity, and to balance 
this requires an adjustable leakage. Of course, the same balancing 
and elimination of the capacity may be carried out if the shield, S, is 
connected to the corner, D, which is necessary in a large class of 
work. 

It is evident that there is in the preceding no limitation to equality 
ratios. Inequality ratios may be employed, and in fact the two ratio 
arms need not be of the same character. For instance, one might 
be resistance while the other was capacity. 

Expressed in terms of the four admittances, Y,, Y,, Y,, Y,, di- 
rectly connecting the four corners of the balance and the four ad- 
mittances, Y4, Ya, Yc, Yo, directly connecting the four corners 
of the balance with the shield, S, the general condition for a balance 
is : 

V4, Ys Yc Yo 
rs Mi ag aR, ee a gee ee s o es gee y. a . 
Y4+ Yeat+ Ye + Yo : 








Y4+ Yea+¥co+ Yop 


Vez Vc Yp Ya 
= ( Y,+—____—__ Y, +} ———_—________- 
Y4a+Ye+Y¥c+ Yo Y4+ ¥e+Y¥c+ Yo 


If none of the eight admittances vanish 
or are infinite, a balance might be obtained 
by suitably adjusting any one of the eight. 

In case the admittance of corner B to the 
shield is equal to zero, the ratio of the bal- 


ance will be equal to Y,/Y,, irrespective of hisdiciciaa 
the other admittances to the shield, S. heey §Conductance 
In case Yco/ Ya = Y,/Y,, the ratio of | 


the balance will be independent of the ad- 
mittances of corners B and D to the shield S. 

In case either pair of diagonally opposite | 
corners is shielded from S, the balance is | My 
independent of the capacity of the two re- 
maining corners to the outside shield, S. 

In case YZ=o, and Yo = Y4 + Ye, 
the potential of the shields when a balance 
is obtained will be half-way between the 


common potential of C and 4 and the po- 
Impedance 


tential of D. 
To be measured 


The shielded balance shown in Fig. 7 has 
a double shield entirely surrounding the 
generator system and another double shield 
entirely surrounding the telephone circuit, 
telephone and observer. One or the other 
of these shields may, as explained above, be reduced to a single 
shield. Even as thus simplified, however, the arrangement is 
not in general convenient. It is not practicable to shield a gen- 


wii = Magnetic and Static Shields 
—— = Static Shields. 
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erator which is connected directly to a lighting plant, and it is 
not convenient to shield an observer. In order to avoid these diffi- 
culties, we may introduce transformers into both the generator circuit 





FIG. 9. FIG. I0. 


and the telephone circuit. Fig. 10 shows an arrangement of shielded 
balance with two transformers. This balance leaves the generator, 
generator circuit and observer entirely unshielded, and is a per- 
fectly practicable arrangement. Any change whatever in the gen- 
erator circuit or the generator circuit transformer can have no effect 
upon the integrity of the balance so long as the shielding remains 


—$§$ Few > ov} ——$§ 
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FIG. II. 


perfect. Thus, the generator may become grounded to the outside 
shield, either side of the repeating coil may become short-circuited 
to the shield surrounding it, or any number of convolutions may 
become short-circuited. These changes may affect the efficiency of 
the generator circuit, but can in no way introduce an error into 
the balance. The same is true of the telephone circuit. So long as 
the telephone is shielded as shown, any changes in itself or in its 
transformer will affect only its efficiency. It cannot introduce a 
false balance. Furthermore, the observer may change his position 
and his capacity and leakage to the outside shield and to the gener- 
ator and generator circuit without in any way affecting the integrity 
of the balance. 

Fig. 10 shows, in addition to the balance, the rheostats for vary- 
ing the e.m.f., and the voltmeter and ammeter for measuring the 
current employed, all properly shielded. This shielding precludes 
any disturbance of the balance. 

In case two impedances are to be placed in series in any branch 
of the balance, each may have its individual shield connected to 
one of the bridge corners. See Fig. 12, where the inductometer and 


resistances are arranged in this way. 
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FIG. I12.—DIAGRAM OF SHIELDED BALANCE. 


In case three impedances are to be connected in series, at least 
three courses are open. We may measure the capacity of the indi- 
vidual shields to the general shield and allow the proper correction. 
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We may so adjust the capacities, C1, C2, Cc, CD, as to make the 
potential of the outer shield the same as that of the third shield. 
In general this would necessitate the use of considerable conductance 
and possibly inductance. Finally, we may shield the third shield 
by enclosing it within one of the others, and allow for the capacity 
thus directly shunted around one of the impedances. This use of 
shields within shields seems to be of considerable prac- 
tical importance, and will be taken up again in connec- 
tion with resistances and with switches. It is illustrated 
in Figs. 11 and 13. 

Figs. 12 and 13 show more in detail two arrangements 
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engineering committees to draw up a series of recommendations 
of the various tests, which, in their opinion, would cover the main 
branches of electric railway work as at present developed. These 
committees were as follows: Engineering Committee on Test of 
City and Suburban Equipments—M. G. Starrett, chief engineer, New 
York City Railway Company; D. F. Carver, chief engineer Public 
B Service Corporation, of Jersey City; W. 

, ae S. Twining, chief engineer Philadelphia 
> % Rapid Transit Company. Engineering Com- 
mittee on Test of Interurban Equipments 
—A. L. Drum, assistant general manager 
Indiana Union Traction Company; Chas. 
Jones, chief engineer Elgin, Aurora & 
Chicago Railway; C. A. Alderman, chief 
engineer Appleyard System, Springfield, 
Ohio. Engineering Committee on Test 
of Heavy Traction Equipments—F. J. 
Sprague, New York City; Bion J. Arnold, 
Standard Condenser New York City; W. J. Wilgus, New York 
Central & Hudson River Railroad, New 
| York City; F. R. Slater, assistant engi- 
neer to L. B. Stillwell, New York City. 
FS | Engineering Committee on New Electric 
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FIG. 13.—DIAGRAM OF SHIELDED BALANCE. 


for shielded balances. Fig. 12 is arranged for inductance measure- 
ments and Fig. 13 for capacity measurements, but either may be em- 
ployed for both measurements. Each arrangement presents certain 
practical advantages. The practical details of design will be reserved 
for description after they have been more completely tested by actual 
experience. 

To summarize: 

1. The balance arms are shielded individually and collectively in 
order to make the balance invariable and definite. 

2. Shielded transformers are introduced into the generator and 
telephone branches in order to make the arrangement practicable. 

3. The bridge corners are suitably shielded or their admittances 
to the outside shield suitably proportioned in order to make the 
numerical computations simple. 





Important Electric Railway Tests at St. Louis. 


Among the most valuable technical features of the St. Louis Ex- 
position will be the elaborate series of electric railway tests which 
will be conducted there under the auspices of a special commission 
appointed by the Exposition authorities. The personnel of the Elec- 
tric Railway Test Commission has already been announced in this 
paper, and consists of J. G. White, New York, chairman; H. H. 
Vreeland, New York; W. J. Wilgus, New York; James H. Mc- 
Graw, New York, and George F. McCulloch, Indianapolis. 

On the grounds of the Exposition the authorities will provide 
special tracks, having an almost level grade and well ballasted, for 
the operation and testing of railway car and locomotive equipments. 
These special tracks consist of one section, 1,400 ft. in length, and 
one section 2,000 ft. in length, the two sections being parallel. Upon 
these tracks it-is proposed to carry on the greater part of the oper- 
ating, acceleration, braking, coasting and motor-heating tests, as 
well as tests to determine car and train friction. 

In addition to the trials which will be conducted on these tracks, 
as detailed above, the commission will carry on a number of tests 
in the Electricity Building. All of these tests will be supervised by 
some engineer of national reputation, to be selected later, and all 
instruments and appliances used in connection with them will be 
calibrated by the National Bureau of Standards. The latter bureau 
will erect in the Palace of Electricity a laboratory for this purpose, 
equipped with all appliances needed for the accurate standardization 
of all the instruments, meters, etc., required. Before deciding upon 
the detailed tests to be made, the Test Commission appointed four 
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= ele | Railway Systems—Bion J. Arnold, New 
; | DAcaitiary York City; Paul M. Lincoln, Westing- 
© Condenser house Electric & Manufacturing Company, 


New York City; W. B. Potter, General 
Electric Company, Schenectady, N. Y. 

The following are briefly the tests which 
have been recommended by the first two 
of these committees, and which have ten- 
tatively been adopted by the commission. 
The digest of the tests in the departments of heavy traction equip- 
ments and new electric railway systems will be publisned is an earl) 
issue, 

The tests on apparatus in the Electricity Building suggested are 
as follows: 

1. Tests of various kinds of electric railway motor equipments 
under constant load, regulated by brake, to determine rate of heat- 
ing (a) of the armature, (b) of the field coils. 

2. Tests of electric railway motor equipments of the various 
kinds, to determine the motor efficiency under different fixed con- 
ditions of operation, including varying number of stops per mile. 

3. Tests on motor equipments to determiné their torque curves 
and accelerating power. 

4. Tests on electric railway motor equipments under constant 
loads, to determine the rheostatic losses corresponding to various 
lengths of time consumed in application of full-current strength. 

5. Tests on electric railway motor equipments to determine at 
what loads, speeds and frequency of stops it becomes economical to 
adopt automatic control in place of hand control for single cars. 

6. Tests of hand, automatic and multiple-control systems to de- 
termine their relative economy, certainty and regularity of starting 
motor car equipments under fixed conditions of load and track. 

7. Tests of electric railway motor equipments to determine safe 
load during continuous operation, as compared with rated capacity 
of motors. 

The tests on the experimental track are as follows: 

8. Tests to determine the relative values of two-motor and four- 
motor car equipments (a) as to power consumption with fixed loads, 
and with varying loads; and (b) as to acceleration with both fixed 
and varying loads. 

9. Tests to determine the proper method of mounting a two-motor 
equipment on an eight-wheel, two-truck car, viz.: on which two of 
the four axles shall the motors be mounted ? 

10. Acceleration tests on single curs and on motor cars and 
trailer, showing rate of acceleration and power used with both 
hand and automatic control. 

11. Comparative tests on different types of power brakes, both 
electric and mechanical, in respect to efficiency and economy. 

12. Braking tests on single car and on motor car with trailer. 
under varying conditions, with both hand and power brakes. 

13. Tests on single car equipments to determine motor and truck 
friction at different speeds. 

For tests on storage battery cars the following are recommended: 
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14. Tests to determine the efficiency of batteries under maximum, 
average and varying loads; also 

15. Tests to determine life of batteries under average and adverse 
conditions of service. 

The tests on apparatus to be conducted in the Electricity Building 
for interurban equipment are largely the same as those recommended 
for city equipment. For the experimental tracks the committee has 
recommended a series of tests with various classes of cars and equip- 
ments, provided time will permit. If only one type of equipment is 
tested the committee suggests a car body weighing 16 tons to 20 tons, 
exclusive of trucks and motors, with a pair of trucks weighing 8 tons 
to 12 tons per pair and a standard four-motor equipment of 75-hp 
motors, equipped with different types of hand and train controlling 
apparatus. 

The three points to which effort will chiefly be directed, in case 
facilities for conducting high-speed tests are available, are as follows: 

1. The relation between the average electrical losses in the motors 
and the rise in temperature attained under various conditions of high- 
speed service. 

2. The train resistance (or power required to propel a car or 
train at uniform speed) at very high speeds. 

3. The performance of cars equipped with controllers so arranged 
that the acceleration is automatic, as compared with the performance 
under similar conditions, where the rate of acceleration depends upon 
the handling of the controller by the motorman. 

In the test on electrical losses an effort will be made to determine, 
of course; the average losses at different schedule speeds with a 
given rise in temperature and with different periods of stops and 
lay-overs. 

fhe train resistance tests recommended are with single cars, and 
also with trains made up of different numbers of cars at various 
speeds, from 40 miles per hour upwards, and measured in different 
ways, viz.: by direct measurement of instantaneous power input 
when running at uniform speed, and by the coasting method. 

In the test of control systems it is proposed to investigate not only 
the efficiency of different systems of control, but the effect of auto- 
matic acceleration on the power consumption, etc. 





Cables for Electric Light and Power.‘ 





The current issue of the Electric Club Journal prints a lecture 
delivered by Mr. H. W. Buck February 29 before the Electric Club, 
of Wilkinsburg, entitled “The Installation of Electric Cables,” in 
which the subject is considered from the standpoint of electric light 
and power work. In opening Mr. Buck said that if statistics were 
compiled it would be found that more shut-downs of electric power 
plants had their rise in cable trouble than from any other cause—not 
troubles which could be blamed upon the cable manufacturer for 
defects in construction, but ones which are directly attributable to 
dangerous methods of installation. Referring to lead-covered cables, 
he says that these should not be used in a power house except in 
places where protection against water is required. The lead sheath 
being necessarily grounded makes the cable vulnerable to puncture 
from ground throughout its entire length, which danger does not 
exist in a braided cable. On account of the softness of lead, it 
serves as a very poor guard against mechanical injury. If a lead- 
covered cable is struck the grounded lead is very likely to be driven 
through the insulation to copper, and the cable is put out of busi- 
ness. Braid-covered rubber cables are not exposed to this risk. As 
a protection against fire, a lead covering is useless, for the lead melts 
at a very low temperature, and exposes the inflammable insulating 
compound to ignition. When once started, a lead-covered cable will 
support its own combustion until completely destroyed. 

In high-voltage work a single-conductor lead-covered cable is 
especially objectionable. Static discharges seem to take place through 
the insulation to the lead, which rapidly injures the insulation—es- 
pecially rubber—and a break-down soon follows. I have known a 
number of instances where such single-conductor cables have with- 
stood a test of three times normal voltage and have broken down at 
normal voltage a few hours after being put in service. These break- 
downs occur usually near the ends of the cable. In multiple-con- 
ductor cables this action does not seem to occur, the static activity 
probably being neutralized. 

The present practice of putting cables in ducts as a protection from 
fire is condemned. As a general proposition, especially in high-volt- 
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age work, the best way to wire a power house is to use braided rubber 
insulated wire, supported in free air upon porcelain or other in- 
sulators which in themselves have sufficient insulation to withstand 
the operating voltage of the cable. The rubber insulation then serves 
only as a safeguard to life in case of momentary contact, and to 
prevent a short-circuit in case of temporarily lying tools or such 
things upon the cables. Cables should be spread out as far as pos- 
sible from each other, in order to obtain the best possible ventilation 
and to minimize trouble in case of short-circuit. ; 

Attention is called to the fact that the temperature of the outside 
of a cable does not indicate its maximum temperature. Some experi- 
ments made at Niagara by Mr. H. W. Fisher show that there may 
be a difference as high as 40° C. between the outside of the cable 
and the inside of the insulation. For this reason cables should have 
their outside temperature kept lower than is ordinarily the case. In 
laying out a cable system the matter of ventilation should, therefore, 
be regarded as of prime importance. The following method of fire- 
proofing cables, which is employed by the Niagara Falls Power Com- 
pany, was given: 

Asbestos strip, about 3 in. wide and 3/16 in. thick, is soaked in a 
silicate of soda solution until it is thoroughly impregnated. It is 
then, while soft, wrapped spirally around each cable, which has been 
put in place on its rack in the subway. This covering very quickly 
hardens and forms a coating like stone over the braid of the cable, 
which is fire-proof. Asbestos applied in this way has many ad- 
vantages. It needs no binding wire or steel bands to hold it in place 
around the cable, which are apt to uncoil when most needed, for 
the silicate serves as a firm bond. Furthermore, the asbestos, having 
its pores entirely filled, becomes a good conductor of heat, and the 
heat from the copper losses can get out by conduction. Dry asbestos, 
on the other hand, in a porous, cloth-like condition, is a good in- 
sulator of heat, which is likely to subject the insulation of the cable 
wrapped with it to a high temperature. The method described has 
been given severe fire tests, and it has served its purpose in every case. 

In underground cable work the lead covering is absolutely neces- 
sary for cable protection on account of water, and also because paper 
cables must be used for reasons of economy, and all cables must be 
drawn into ducts underground, for any form of subway with bracket 
supports for the cable would be prohibitive in cost. The objection to 
the single-conductor lead-covered cables still holds for underground 
use for voltages over 5,000. Such high-voltage conductors should, 
if possible, be placed in the form of multiple-conductor cables, where 
breakdown in insulation from static effects is seldom experienced if 
liberal-sized bells are used at the terminals of the cable. 

Cable ducts should never be grouped more than two in width, in 
order that every duct may have an outlet for heat conduction through 
the surrounding earth. The heating in ducts should not exceed 
three watts per duct-foot for copper loss in the cable. In conduits 
built of insulating material, such as vitrified clay, little trouble need 
be feared from electrolysis if the conduit is well drained and dry. 
If the ducts, however, contain water and the cables are partially sub- 
merged, the lead covering will rapidly disintegrate, unless the sheath 
is bonded at frequent intervals to the nearest railway return circuit. 

Where single-conductor lead-covered cables are used in under- 
ground installations for carrying large alternating currents at low 
voltage, trouble from induced current in the lead sheath should be 
guarded against. This does not refer to local eddies, but to the cur- 
rent which flows in the lead sheath of two parallel cables as secondary 
induced by the current in the copper of the same cables as primary. 
When the lead circuit is closed at two manholes by contact with 
supporting iron brackets the current which flows in the lead is very 
considerable, and the resulting loss is nearly equal to the J?R loss 
in the copper, even at 25 cycles. At higher frequencies this loss will 
probably be greater. As a specific example some readings were cited 
which were taken on two parallel 300-ft. length of 1,250,000-cm. 
cable carrying 800 amp. in the copper at 25 cycles. The open-circuit 
voltage induced in the lead was 15 volts, and with the lead sheaths 
short-circuited at one end through an ammeter, the current was 
found to be approximately 200 amp. These figures indicate that the 
matter is one of the greatest importance, and special precautions 
should be taken in all underground work to meet it. The lead 
sheaths of all cables should be either bonded together carefully in 
every manhole or else carefully insulated. If neither one thing nor 
the other is done, sparking will occur from this lead current at the 
cable supports at the manholes, which will burn through the lead 
sheaths and cause a break-down. 
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The Economy of Reciprocating Engines at Light Loads 
as Compared With That of Steam Turbines. 


By J. A. SEYMouR. 

NUMBER of articles have been recently published giving 
A comparisons between the steam consumption of turbines 
and reciprocating engines, in which a relatively poor econ- 
omy for reciprocating engines at light loads is assumed. This 
assumption is unwarranted by the actual performance of these 
engines. Whatever advantages in’ actual commercial use the steam 
turbine may ultimately prove to possess, there are no indications at 
the present time that among these advantages will be a better sus- 
tained economy at light loads than with the reciprocating engine. 
It is true that. “the usual” or “average” rate of steam consumption 
of reciprocating engines at light loads is excessive, as compared 
with the full-load economy, but the usual or average recipro- 
cating engine is really an uneconomical and out-of-date machine. 
The ideal reciprocating engine working with non-conducting cylin 
der walls, without loss from leakage, cylinder condensation or radia- 
tion, should expand to back pressure to secure greatest economy. To 
expand to back pressure in an actual engine would load it much 
below its most economical point. It follows that since a modern 
engine of economical type, having a much lower rate of steam 
consumption at full load, approaches more nearly the ideal engine 
than the above-mentioned average engine, it should effect propor- 
tionately a still greater saving at light loads; that is, it should have 

a flatter economy curve. In actual practice this is found to be true. 
It is manifestly proper that a steam turbine should be compared, 
as regards economy at light loads, as well as at full load, only with 
an engine of some economical type which fairly represents the best 
practice of the present time, and also that in computing the differ- 
ence between electrical and indicated horse-power readings the 
combined efficiency of a well-designed, up-to-date unit, should be 
assumed. The well-sustained economy at light loads of a reciprocat- 
ing engine is well illustrated in Fig. 1, in which are plotted economy 
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FIG. I.—ECONOMY AT DIFFERENT LOADS. 


curves in terms of electrical horse-power obtained from the results 
of a shop test of a 1,250-kw Westinghouse-Parsons turbine, de- 
scribed in an article by Mr. A. M. Mattice in the ELtectricAL Wortp 
\Np ENGINEER for February 20, and also the results of acceptance 
tests of three 1,600-kw McIntosh & Seymour engines referred to 
in a paper by Messrs. Moultrop and Curtiss, presented at the 
Boston meeting (May, 1902) of the American Society of Mechanical 
Engineers, published in Vol. XXIII of the transactions of that 
society. 

Each engine is of the vertical cross-compound type, with a direct- 
driven 1,600-kw, direct-current generator of the General Electric 
Company make, and runs at a speed of 100 r.p.m. The cylinders 
are 20-in. and 60-in. in diameter, with a stroke of 56 in., and the 
engine, as is usual with this make, is provided with an interheating 
receiver which superheated the steam entering the low-pressure 
cylinder during the test from 55° F. to 69° F. The steam condensed 
in the jackets and heating coils in the receiver is included in the 
rates of steam consumption given. As stated by Messrs. Moultrop 
and Curtiss, no troubles have been occasioned by the use of super- 
heated steam with these engines, although of standard construction 
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throughout, which is true in all power stations where these engines 
have been used with superheated steam. 

The economy curve, C, represents the average results of all tests 
made with superheated steam and with receiver heating coils in 
use upon engines No. 9, No. 10 and No. 11 in the station. The tests 
of engine No. 8 are excluded on account of conditions which pre- 
vented the correct economy of the engine from being ascertained. 
The best results obtained (with engine No. 9) are also indicated. 

It should be understood that these were not shop tests made by 
the builders under ideal conditions, securing results not obtainable 
later in actual service, but were acceptance tests instituted by the pur- 
chaser to determine upon the fulfillment of contract conditions made 
at different times under actual working conditions after the engines 
had been from four to seven months in regular service. All instru- 
ments used for taking observations in the tests were accurately cali- 
brated for each test, including the special instruments, used in the 
tests only, for taking electrical readings. The results were quite con- 
sistent for all three engines, the two tests indicated for engine No. 
9 showing a greater variation from the average curve than any other 
test. The average results of tests obtained in such a manner from 
three engines should be unusually accurate and reliable. The condi- 
tions of steam pressure, superheat, etc., also correspond quite closely 
to those of the turbine tests except that the average vacuum was not 
nearly as good. 

The nominal full-load rating of these engines, on the basis of 165 
pounds gauge pressure at the throttle valve and 27-in. vacuum in 
the exhaust pipe, corresponds to 22/100 cut-off in the high pressure, 
or approximately to 19% expansions by volume. The governor 
allows a maximum cut-off of over 7/10 in the high-pressure cylinder, 
which permits of a large working overload. It will be noted not 
only that the economy curve for the reciprocating engine shows a 
better result at light loads, but also that the point of greatest economy 
is more favorably located than for the turbine. Central station man- 
agers will- hardly consider it practical to run steam turbines at their 
most economical loads without a greater overload capacity than it 
is proposed to give them, where the station load is a fluctuating one. 
At times of maximum station load it quite often happens that the 
steam pressure and vacuum fall ofi and the loss of pressure in the 
pipes, etc., increases so that the actual maximum output of the unit 
under these conditions may fall short of the nominal overload capacity 
under normal conditions to a serious extent. In the case of a tur 
bine a very high vacuum is necessary in order to maintain either 
its capacity or its economy. To secure this high vacuum, particu 
larly under heavy overloads and in warm weather, with condensing 
apparatus of a commercially practicable size, in most locations, will 
he an extremely difficult problem, a much more difficult problem than 
is generally understood, but one which will have to be met. 

Additional data concerning both the turbine and engine tests for 
half and full loads are tabulated in the accompanying table. The 
results given for the turbine at half load with 28-in. vacuum are esti 
mated, no test being reported. These data include the British ther 
mal units per indicated horse-power per minute, and the ratios of 
the actual thermal efficiency to the efficiency of a corresponding 
ideal engine working on the Rankine cycle recommended as a stand- 
ard of comparison by the Institution of Civil Engineers of Great 
Britain, assuming in all cases a feed water temperature correspond 
ing to that of saturated steam at the pressure in the exhaust pipe. 
The British thermal units and the efficiency ratios on the basis of 
electrical horse-power are also given. In the latter case a perfect 
engine and dynamo, having a combined efficiency of unity, is assumed 


The water condensed in the receiver coils is included in the rates 
of steam consumption for reciprocating engines. In order to measure 
this water accurately during the tests its heat was necessarily wasted 
In computing the British thermal units and the efficiency ratios this 
water was assumed to be returned to the boiler at a temperature of 
saturated steam 5 pounds below the throttle pressure, as this ac- 
tually takes place in regular working conditions. The heat saved 
in this way amounts to between 1% per cent. and 2'4 per cent. of 
the total. 


The consumption of British thermal units per horse-power pet 
minute is more closely related to the coal pile than the pounds of 
steam, and the efficiency ratios afford by far the best means of com 
paring the economy of different engines. They take into account 
the more or less favorable conditions of steam pressure, superheat 
and vacuum under which the engines operate. Any increase of 
economy which is secured by increasing this ratio is so much clear 
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gain. On the other hand, if a lower steam consumption is obtained 
entirely by raising the temperature of the steam supplied and lower- 
ing that of the exhaust, it is always partially (and may be more than 
entirely) offset by both an increase in first cost and an increased cost 
of maintenance for boilers, condensers, piping, etc. The efficiency 
ratio given in Fig. 2 for the reciprocating engine at full load exceeds 
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FIG, 2.—RELATION OF LOSSES AT DIFFERENT LOADS AND FULL LOADS. 


oe 
_ 
ee 


Total Losses in Terms 0} 


Full Load. , 


that of the turbine by 15 per cent., while at half load it is 33 per cent. 
higher. 

The combined efficiencies of these engines and generators were 
remarkably uniform for all cases, varying from the average less 
than 1 per cent. at either half or full load. A curve showing the 
relation of the total losses at various loads to the total losses at 
full loads plotted from reliable observations from a number of engines 
similar to these is shown in Fig. 2. While the total losses are fairly 
constant as predicted in the article of Mr. Mattice, there is an ap- 
preciable falling off for lighter loads. When the tests represented by 
curve C, Fig. 1, were made it was not considered worth while to make 
any determinations for less than half load. The form of the economy 
curve for these engines, however, has been determined by other 
tests for from quarter load to 50 per cent. overload, both with and 
without superheat. 

A 1,500-kw McIntosh & Seymour engine recently tested by Prof. 
Ira N. Hollis, of Harvard University, under the direct super- 
vision of Prof. L. S. Marks, is similar to these engines in every 
way, except that the stroke is shorter. The test conditions also were 
nearly identical except that the superheated steam was from 55° F. 
to 70° F. and the steam pressure somewhat lower. The efficiency 
ratios obtained in this series of tests on the basis of indicated horse- 
power for full, half and quarter load were .742, .733 and .668, and 
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An Electrified English Steam Railroad. 


Aside from several lines on the Continent, England is the first 
country to apply electricity to heavy railroading ; and this not through 
the electrical equipment of a new line, but by displacing steam on 





FIG. I.—VIEW SHOWING THIRD AND FOURTH RAILS. 


an old road. The Lancashire & Yorkshire Railway, to which we 
refer, was described as to its location and electrical equipment in 
our issue of January 30, and we give below the details of the track 
construction. 

The track is furnished with two third rails, one for distributing 
and one for returning the electric current to the power stations. The 
former is carried alongside each track in the usual way, while the 
other rail is placed between the running rails, uninsulated on the 
ties, this forming the principal part of the return circuit. While the 
joints of both the third and the fourth rail are bonded in the ordinary 
way, in the manner described below, the fourth rail is, also, cross- 
bonded to the running rails at their ends. While, by this arrange 
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FULL LOAD. 
sy 23° 2 2 Bt 6S Sy si : 
oO s ze 2 cS pe o ~ = 
a = 4 = se > o > « 
4 v I ot oe ~ t oa 4 o - 
2 & a . 4 = ns ee = os — 4 2 pe & 
% Bs OE 3 38 S ES 2 _ s mee 
% < wo? < os iw ‘OU: OS = o € ‘OD c 
a. = hem! = = i. ° ton = & fem ia 2 
© ate 2 PJ 2 Une Ss fat ee : om G. 
oF y a +o Yau = Se “< Sen 
= om be uo a —Q So o O82 By 3 
© — . «= = ,8 oS” «= & o S pakcnene” | = 
Uwe jen Es > Een GH En ot 5 En? Mr} = 
Xo aerr ob & cae os be Hh OE cM ee 
“ac v= os s bo oO ., shee a | ef. Led ce 
: . Rah4 eS aN NE nS pas HO MSH oO Ooo AAs HI 
Average of McIntosh & Seymour engines No. 9, No. 10 
EE CMC oe wh nicl 5016 Ag Cao BER PRES REDS Hae SS 1600 2003 160.6 88.4 25.6 11.54 216.1 19.63 .742 .909 12:69 237.7 17.84 .674 
McIntosh & Seymour engine No. 9..........eseeeecceee 1600 2014 161.85 92.3 25.42 11.21 209.6 20.24 .768 .912 12.29 229.8 18.46 .70 
a : r 1250 1735 146. 6 27.1 13.78 263.5 16.0 5 8¢ 
Westinghouse-Parsons turbine ......... SeoMES RR EES s ‘ 49.3 7 7 3-78 3-5 9 556 
( 1250 1708 146 78.3. 28.1 13.17 255.3 16.61 573 
HALF LOAD. 
Average of McIntosh & Seymour engines No. 9, No. 10 
BAM Ese tan ccs scGiek oe chee bet Rae ee ceeee eens 1600 1146 163.7 74.3 25.6 11.25 208.2 20.37 .768 .870 12.93 239.3 17.72 668 
McIntosh & Seymour engine No. 9......cccececececceee 1600 1206 167 78.3 25.8 10.72 198.9 21.33 .797  .878 12.21 226.5 18.72 .699 
, { 1250 891 151 7 27.15 ve 04.5 #1 50 
Westinghouse-Parsons turbine ........-2ccsscccccecer ? . 77 Ages 5-9 304.5 3-93 03 
1250 875 149 8.08 15.1 292.5 14.50 5 


76.9 28. 





the B.T.U. 227, 227 and 242, respectively. For the curve C in Fig. 1, 
the corresponding ratios are .742, .768 and .690 and the B.T.U. 
216, 208 and 232, showing a very fair agreement. In general, the 
results of tests of similar engines at different loads on the basis of 
indicated horse-power show the curve for overload to be nearly a 
straight line with a gradually increasing rate of steam consumption. 
For engines tested without receiver coils in use, and without super- 
heat, an economy constant within two per cent. is indicated for 
from about .6 load to 1.3 load. The corresponding limits for the 
same engines with receiver coils in use are from .5 load to 1.2 load, 
and with superheated steam from 75 to 100° from .4 load to full 
load; the point of best economy becomes earlier as the rate of steam 


consumption decreases. 


ment, the troublesome bonding of the running rails is avoided, as 
are also the complications involved in using an insulated fourth rail 
for the return, the further advantage is obtained that the iron in 
the running rails are utilized as part of the return current. No col- 
lector shoe is provided on the train for the fourth rail, the current 
being delivcred through the wheels to the running rails, and thence 
through the cross-bonds to the fourth rail. The insulation of this 
rail also makes it a comparatively simple matter to renew the run 
ning rails, without unduly interfering with the continuity of the 
return circuit. 

The third and fourth rails are both of equal section, and consist 
of mild steel of special high conductivity, the resistance being proved 
by test to be not greater than seven and one-quarter times that of 
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pure copper. Asa matter of fact, the average resistance is somewhat 
lower. The rails weigh 70 pounds per yard, and are in lengths of 
60 ft. 

The third rail is supported at intervals of about 10 ft. on in- 
sulators of reconstructed granite, held in position by two clips, the 


center of the rail being exactly 3 ft. 11% in. from the center line 


of the track, and the top of the rail 3 in. above the surface of the 
This dimension may be regarded as the 


3ritish stand- 


a 
| 


track rails. 





FIG. 


SAND 


2.—A CROSSING AT HILLS 
ard, having been agreed upon by all the main line steam railroad 
companies, at a meeting held at the Railroad Clearing House, on 
March 3, 1904, in order to obtain uniformity in case of extensions 
of third-rail system. It is of ample section to convey the full 
amount of current required by the trains, when between two sub- 
stations, without causing any appreciable loss in voltage. Generally 
the third rail is placed in the 6-ft. way between the tracks, but occa- 
sionally it is brought outside the track to suit special conditions, and 





JUNCTION AT SAND HILLS. 


FIG. 3.- 


at all grade crossings the gaps are bonded with cable underground. 
limber guards have been provided at all the busy places on the 


line, to prevent the possibility ‘of any person coming into contact 
with the third rail. 


The fourth rail is supported on wooden blocks, 
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and is placed in the middle of the 4-ft. way, between the two run- 
ning rails. 

At most stations the third rail is interrupted and the ends are 
connected by cables to section switches. This apparatus consists of 
four knife switches, one for each end of the up and down line, which, 
in the ordinary way of working, are connected in parallel. By 
cutting out one of these switches in two adjacent boxes any part 
of the up or down line may be made currentless. 

In providing for expansion and contraction, due to change of tem 
peratures in the rails, they are divided into sections of 300 ft., and 
the joints between the rails making up this section are known as 
“fixed joints.” The joints connecting the sections themselves are 
At the fixed joints no provision is 
made for expansion or contraction, this being concentrated at the 
The fish-plates at the fixed joints are made as 


known as “expansion joints.” 


expansion joints. 
rigid as possible, and the bonds are four in number, two bonds being 
fixed in the web of the rail and two bonds in the flange of the rail 

It was deemed advisable to use bonds of semi-flexible type, which 
have a conductor built up of parallel strands of copper ribbon o1 
“flat wire” with solid copper terminals. They are thus sufficiently 
Hexible to provide for any movement which may take place at the 
joints, and are more easily adjusted in case of any variation in 
distance between the bond holes at the time of construction. Thx 
bonds at the expansion joints are four in number, of the same cross 
section as those at the fixed joints, but all four are fixed in the flange 
of the rail. These bonds are also made of “flat wire.” 

The fish-plates at the expansion joints are of special design and 
properly slotted to provide for any change of length which may 
take place in the 300-ft. section. This system of bonding is carried 
out on both the third and fourth rails. The terminals of all the 
bonds are of solid copper, and are expanded in the bond holes by 

| 
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FIG. 4.—CROSS SECTIONAL VIEW OF TRACK AND CONDUCTOR RAILS. 


Each track rail is bonded 


The 


means of screw or hydraulic compressors. 
to the fourth or negative rail by means of flexible cable bonds. 
bonds were supplied by the Forest City Electric Company. 

Of the accompanying illustrations, Fig. 1 shows a section of ordi- 
nary track, Fig. 2 a section at a crossing and Fig. 3 the track at a 
junction. The traction rails and third and fourth (conducting) 
rails are shown in the cross-sectional view, Fig. 4. 


—o 


Wireless Telegraph Newspaper at Sea. 


A project is being worked out to publish a “multiple” daily news- 
paper on the Atlantic steamships each summer. The Marconigram 
“The newspaper will be of standard size, and will contain 
Its advertise- 
ments will be contracted for ashore, and it is expected that a very 
profitable business will thus be established. The combined circula 
tion of this journal on board all steamships will be large enough 
to warrant its use by advertisers, whereas the issuance of different 


says: 
full telegraphic reports from the Associated Press. 


papers on board each separate vessel renders none of them a profit 
able medium, by reason of the comparatively small circulation of 
each. The projector of this publication is said to have contracted 
with the Marconi Company to receive as many words per day as 
the company can transmit with its facilities, at a rate per word which 
will prove extremely profitable to the company. The same matter 
will be printed in each edition of the paper, whether issued on board 
the Lucania, the Kaiser Wilhelm or the Minnehaha. The editorial 
rooms will be located ashore, either in America or Europe, and the 
news, editorials and miscellaneous matter for each edition will be 
furnished fresh each day by wireless, as well as the changes for 
advertisements. This is rather a revolutionary undertaking, but 
by no means chimerical. There are at times a population of 20,000 
to 30,000 people afloat in ocean steamers between the United States 
and Europe. To furnish this vast multitude with a summary of the 
day’s happenings, in various languages, is an enterprise which cannot 
fail to become popular.” 
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Annual Report of the Bell Telephone System. 


President F. P. Fish has made the following annual report to the 


stockholders of the American Telephone & Telegraph Company: 
The results of the business for the year 1903, as shown by the 
treasurer's statement appended, were as follows: 


Gross Revenue $16,545,632.39 
Expenses, including interest and taxes 5,980,967.30 
Net revenue 10,564,665.09 
Dividends paid....... 8,619,150.75 
Carried to Reserve 728,139.97 
Carried to Surplus..... 1,217,374-37 


The following were the corresponding figures for the year 1902: 


$13,277,457-33 
5,442,185.14 
7,835,272.19 
6,584,403-75 
522,246.71 
728,621.73 


Net revenue 
Dividends paid 
Carried to Reserve 
Carried to Surplus 

The net output of telephones during the year 1903 was 629,197, 
making the total number in the hands of licensees 3,779,517. The 
number of exchange stations at the end of the year was 1,525,167, 
an increase of 247,184. The total mileage of wire for exchange and 
toll service was 3,958,891 miles, of which 677,229 miles were added 
during the year. Including the traffic over the long-distance lines, 
the daily average of toll connections was about 258,000, and of ex- 
change connections about 9,876,000, as against corresponding figures 
in 1902 of 239,700 and 9,323,000; the total daily average for 1903 
of connections both toll and exchange reaching 10,134,000, or at the 
rate of about 3,263,000,000 per year. 

The total amount added to construction and real estate by all the 
companies constituting our system in the United States, during the 
year 1903, Was: 
$24,060,900 

8,866,000 

2,441,800 


For Exchanges.... 
For Toll Lines 
For Land and Buildings... 


$35,368,700 

The amount added in 1900 was $31,619,100; in 1901, $31,005,400; 
and in 1902, $37,336,500. 

The expenditure by this company in 1903 for the construction, 
equipment and supplies required for its long-distance lines was $4,- 
305,614, making the total investment in long-distance lines and equip- 
ment up to the close of the year $26,861,805. 

The development and course of the business of the company during 
the year have been satisfactory and the returns, as indicated by the 
foregoing figures, clearly such as to meet all reasonable expectations. 
In view of the general business conditions of the country, the increase 
in the number of subscribers and in the amount of telephone busi- 
ness done, shows that the efforts of your company and of the com- 
panies associated with it to give a service of substantial value, are 
appreciated by the public. The increase in gross and net revenue 
and in the amount carried to reserve and to surplus after the payment 
of interest and dividends, is a satisfactory indication that the invest- 
ment that has been and should be made from year to year to build 
up a comprehensive telephone system that is adequate to the needs 
of the community will receive a proper return. 

In former reports to the stockholders the necessity for developing 
and extending the facilities of your company to meet the demands of 
the public throughout the United States has been recognized and 
asserted. The history of each year emphasizes the soundness of this 
policy. Not only have the specific returns from such extensions 
proved to be Adequate, but the strength and earning capacity of the 
company in all parts of the country are definitely increased by such 
development. No new toll lines are built, exchanges established, or 
telephones installed, without bringing in additional revenue from the 
construction already existing, as well as from the new construction. 
The conditions of modern business require communication over such 
lafge areas, and with so many people, that the public immediately re- 
sponds when it has the opportunity of telephonic communication 
with new territory or with new subscribers; for the value of the 
service to users generally, largely increases with the extent of terri- 
tory covered and the number with whom connections may be made. 
Your company and its associated companies are in a position to supply 
the comprehensive service required, and a proper return for the in- 
vestment will surely reward their efforts to meet the demand that is 
made upon them. The extent of development required will vary 
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from time to time with general business conditions. But even when 
those conditions are least favorable, extension of telephone facilities 
will still be called for, inasmuch as each year a larger proportion of 
the community recognizes the importance of the telephone in social 
and business life, as is shown by the constantly increasing number of 
Bell telephones in proportion to population. 

Equally important is the matter of good service. Our companies 
are thoroughly impressed with the necessity of maintaining the Bell 
service at the highest practicable standard, and every effort is made 
to produce this result. The constant and intelligent study of operat- 
ing methods that has been going on from the beginning and the many 
successive improvements in apparatus, have resulted in a definite 
control of this problem, the effect of which is everywhere shown in 
improved service. The complicated equipment required to make it 
possible to establish intercommunication between any two of hundreds 
of thousands of telephone users has now been standardized to a large 
extent. Standard methods of operating have been devised and put 
into practice. The result is not only an increased efficiency and better 
service, but also marked economy in maintenance and operation. Im- 
provements in cables and devices to be used in connection therewith, 
and greater engineering knowledge, have made it possible to develop 
underground construction to a constantly increasing extent, and the 
field for underground work is now believed to be capable of an ulti- 
mate extension beyond anything that seemed possible to the engi- 
neers of a few years ago. This results in economy of operation and 
also, by reducing to a minimum the danger of accident to the outside. 
construction, in an improvement in the service. It is safe to say that 
there is an element of permanency in the apparatus and equipment of 
to-day which did not characterize that in use a few years ago. The 
time will never come when further improvements may not be ex- 
pected, both in methods of operating and in apparatus. There is no 
doubt, however, that the telephone service has now been so far 
standardized in these respects as to be on a par with many industries 
that are much older and which have had the intelligent and careful 
study of experts for a far greater period of time. 

The work of perfecting the Bell service is not complete; but in 
view of the zeal and intelligence with which it is being pushed 
throughout the country, there is every reason to expect that the high 
standard now definitely established, and already attained in many 
places, will characterize the service generally. 

In the report to the stockholders for the year 1902, reference was 
made to the significant fact that many of the competing telephone 
companies were beginning to realize that the rates adopted by them 
were too low and were seeking to raise those rates. This movement 
has continued with added force during the year 1903. The com- 
peting companies, in almost every city of any size in the country in 
which they have established exchanges, have found, sometimes as 
the result of a bitter experience, that the cost of doing the business 
was far greater than they anticipated. This has resulted in an in- 
creasing number of efforts on their part to raise their rates to a 
point nearer the Bell standard. 

In particular they have learned that charges for maintenance and 
depreciation, which were lost sight of during the promotion stage 
of their business, were necessary expenses which must be taken care 
of before there was any question of earnings applicable to interest 
on bonds or dividends on stock. 

The lesson has not even now been thoroughly learned, and not 
unfrequently the prospectuses of competing companies practically 
ignore those expenses. It is common for them to present figures 
showing that the entire cost of carrying on the business is from 
forty-five to sixty per cent. of the gross receipts that may be ex- 
pected. The history of the business shows conclusively that an 
attempt to operate a telephone plant on any such basis is doomed to 
failure. 

This matter of maintenance and depreciation is constantly before 
the eyes of our companies. The system of accounts, which is prac- 
tically uniform for all the Bell organizations, forces them fairly to 
face this expense from month to month and from year to year. Be- 
fore there is any question of profits, each company recognizes the 
necessity of reserving from its earnings such amounts as experience 
has shown to be adequate to keep its property in repair and replace 
it when worn out or destroyed. The sum properly to be charged 
varies to some extent in different parts of the country, on account of 
climatic conditions and the character of the plant employed, but the 
average allowance for maintenance of the Bell companies for the 
year 1903 was over thirty per cent. of their gross revenue. 
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As was stated in the report to the stockholders for the year 1902, 
the competition to which our companies are subjected is embarrass- 
ing chiefly to the extent to which it leads the public to believe that 
service can be given at rates that are too low to permit good service 
and a reasonable profit. The situation is now more favorable than 
ever before in this regard, and will continue to improve as the com- 
peting companies and the public become more correctly informed 





THE FIGURES IN LOWER LINE SHOW INCREASE FROM YEAR TO 


YEAR. 

Dec. 20, Dec. 20, Dec. 20, Dec. 20, Dec. 31, 
1899. 1900. 1901. 1902. 1903. 
1,580,101 1,952,412 2,525,606 3,150,320 39779517 
455,255 372,311 573,194 624,714 629,197 


This would show 1,889,758 stations. 


TOLL LINES IN THE UNITED STATES OF THIS COMPANY AND THE 
COMPANIES ASSOCIATED WITH IT. 


jan.2, jet; -Jet, Fs, Farts In- 
1900. 1901. 1902. 1903. 1904. crease. 
Miles of Pole Lines.... 89,292 101,087 110,459 122,409 130,178 7,769 
Batee OL WITTE. 6 666 coe 501,832 607,599 716,265 837,912 975,702 137,790 
TOLL CONNECTIONS. 
The average daily number of toll connections is.................44% 257,618 
ee ee ge a | Pr eee ee eee eS een er ee ee 82,953,000 


EXCHANGES OF THE BELL COMPANIES IN THE UNITED STATES. 


wen. t, Jan. 1, jan. 1, jae. 2; Jan. 1, In- 
1900. 1901. 1902. 1903. 1904. crease. 
Exchanges 1,239 1,348 1,411 1,514 1,609 95 
Branch offices. . 1,187 1,427 1,594 1,861 2,131 270 
Miles of wire on 
polesand build- 
ene 524,123 644,730 841,140 1,109,017 1,358,140 249,123 
Miles of wire 
underground.. 480,250 705,269 883,679 1,328,685 1,618,691 290,006 
Miles of wire 
submarine... .. 3,404 4,203 4,200 6,048 6,358 310 
Total miles of 
re 1,016,777 1,354,202 1,729,019 2,443,750 2,983,189 539,439 
Total Circuits... 422,620 508,262 592,467 742,654 798,901 56,247 
Total Employees 25,741 32,837 40,864 50,350 53,795 3,445 
lotal Stations.. 632,946 800,880 1,020,647 1,277,983 1,525,167 247,184 


EXCHANGE CONNECTIONS. 


rhe estimated number of exchange connections daily in the 
United States, made up from actual count in most of the ex- 
PM HERD Cite ec AR Gr bas eek OW REREAD ERE SERS WON RRS CSC 
US @ POtel OF PORT OF BOGUS i ses eas ceases 
The number of daily calls per station varies in different exchanges, the aver- 


age throughout the United States being 6 5/10. 


9,876,402 
3,180,200,000 


LEDGER BALANCES, DECEMBER 31, 1903. 


DEBTORS. 
Construction, Equipment and Supplies........ $26,876,805 50 
IED hice oR nik a GSS obras Beate ete ralars TOO AS 6,767,189 75 
EE IME ikea ences oW wieve vee cise sale gtwes 2,009,749 21 
PEL te reer re 130,678,449 28 
SE 9, Ir ch se oan kin w.ee oy eh eA 173,864 35 
PRONE WI ROGISs oia.o-s 6 50:0 oka. bawe eum ses 42,126 58 
OB Ce ee ee ee ee 13,319,533 13 
Bills and Accounts Receivable............... 22,397,407 09 
American Bell Telephone Co................ 22,110,400 00 

CREDITORS. 
REY MME 5. Sravy ye sees Wa din a8. S xX Pattae ae SU.s $154,179,300 00 
Capital Stock Instalments..............sse0.- 1,972,380 00 
SON ES oh ea anal ar Oar Gnd 8 ssi wrale Sea 8 we ses 4,710,664 60 
a BRI a ana ox cee ed Fee hea 28,000,000 00 
SE efi ney cia ari cciaa digit i OK Catia SOE 7,942,075 07 


8,931,894 97 
18,645,210 25 


* Accounts 
Contingent 





$224,381,524 89 $224,381,524 89 
WM. DRIVER, Treasurer. 


*Of this amount, $2,859,050.25 is for the dividends payable Jan. 15, 1904, to 
stockholders of record Dec. 31, 1903. 


as to the conditions of the business. On the whole, it seems every 
year less probable that competition will have any substantial effect 
upon the prosperity of the Bell companies. 

The developments of the past year also show that the feeling that 
it is better for the community that there should be one compre- 
hensive system of telephonic communication instead of several, which 
was referred to in former reports, is clearly growing in all parts of 
the country. 

It is an interesting and significant fact that many telephone com- 
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panies which have started exchanges and to some extent toll lines 
in various parts of the country, independently of the Bell companies, 
but in territory which the Bell companies did not occupy, have by 
contract with our operating companies taken the Bell telephones 
and become connected with our system on terms favorable to both 
parties. There are now over 120,000 of such sub-licensee stations 
connected with the lines and exchanges of the Bell companies, and 
the movement in that direction is gaining. 

Generally speaking, the business of your company and of the com- 
panies associated with it is on a sound basis and, with good manage- 
ment and a proper development to meet the demand, the continued 
prosperity of the Bell organization seems secured. 

The suit of the Western Union Telegraph Company against this 
company, which has been pending since the year 1884, and which 
was decided in favor of this company by Judge Lowell, sitting as 
master, and by Judge Colt in the Circuit Court of the United States, 
has been decided adversely to this company by the United States 
Court of Appeals for the First Circuit. 

The decision is to the effect that, under a technical reading of 
the contract made by the predecessor of this company with the 
Western Union Telegraph Company and its associated companies 
in the year 1879, this company may have to account to the Western 





COMPARATIVE STATEMENT OF EARNINGS AND EXPENSES. 





EARNINGS. 
1902. 1903. 

EPPUSIEO wisGtcs Wadd er as 205 vob ee eek see ee $6,023,523 20 $7,802,833 63 
PERCE OL. SROLTUIIONGE, 6:60:00 bcs 6 css ieoese 2,299,378 52 3,047,088 35 
py Eee eee eer eee re a 4,199,708 59 4,888,158 34 
ee ee ee ee ‘ 56,030 54 73,332 15 
i | Meee eer Terror rT ee Eee eee TTT eee eT 698,816 48 734,219 92 
$13,277,457 33 $16,545,632 39 

EXPENSES. 


$964,827 30 $962,297 84 

124,645 57 95,564 60 
1,970,947 99 1,993,680 08 
2,381,764 28 2,929,424 78 


Expenses of Administration................ 
ee ee eee ere reer ee 
PUUENOE WAG OU 965i FES as ewe EoRaNe 
COE TE IGNM sav te dcioar ee eet sie tebe 





$5,980,967 30 


$5,442,185 14 
$7,835,272 19 
6,584,403 75 


$10,564,665 09 
8,619,150 75 





Se I Se hl ca hire Sopsg ars al we wk ote 
SPURS NE issue haa ew ae gdaes 





$1,250,868 44 
$522,246 71 
728,621 73 


$1,945,514 34 
$728,139 97 
1,217,374 37 
$1,250,868 44 $7,945,514 34 
WM. R. DRIVER, Treasurer. 


Balance 


COREG ES TNs 6. cS eR cee cae enws ees 
RATION NIUE 6.6 0568.8 eee wices eet een 





Union Company for a certain percentage of some of the stocks and 
bonds which it received from its licensee companies prior to 1896, 
when the contract expired. 

That the validity of this decision is doubtful is shown by the 
fact that Judge Lowell and Judge Colt took a contrary view, and at 
the proper time every effort will be made to secure a revision of the 
decision of the Court of Appeals. Meanwhile the matter has been 
referred to a master, who will report as to the amount, if any, which 
this company should pay the Western Union Company under the 
decision of the Court of Appeals, and his report, when made, will 
be subject to revision by the courts. Even if there should be any 
ultimate recovery against us—which, as we are advised by counsel, 
is by no means certain—it is not believed that the amount recovered 
will be relatively large. It certainly will not be large enough to 
impose any appreciable burden upon the company. Certain classes 
of the stocks in question are expressly excluded from the accounting 
by the opinion of the Court of Appeals, and there are many con- 
siderations which, in the opinion of our counsel, will reduce sub- 
stantially the amount, if any, that may be recovered in the case of 
the remaining stocks. 

Your directors desire to express their appreciation of the zeal 
and intelligence with which the employees of this company and the 
officers and employees of the operating companies are co-operating 
to bring about the best results in our business. There is an excellent 
spirit throughout the organization and everywhere a harmony of 
effort and aspiration which is most satisfactory. 

The report is accompanied by the foregoing important statistics as 
to instruments in the hands of Bell lincensees, under rental and by 
the financial statements given. 
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The Telephone Substation.—II. 


By ArtHur V. Assort, C.E. 


OME experiments upon induction coils have recently been made 
in the Electrical Engineering Laboratory of the Iowa State Col- 
lege. A set of 23 coils was obtained, four of which were those 

commonly made by well-known telephone manufacturers, while the 
remaining nineteen were experimental coils constructed for the pur- 
pose of trial. These coils were tested by selecting one (No. 21 of 
Table No. 4) as a standard and comparing all of the other coils 


2 a | 
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FIG. 8.—INDUCTION COIL FOR COMMON BATTERY NO. 4. 


SPECIFICATIONS FOR FIG. 8. 
Core: Bundle of No. 24 soft iron wire. 
Diameter of core, 7/36 in. 
Length of core, 4% in. 
Winding space, 3% in. 
Paper insulation around core 1/32 in. thick. 
End blocks % in. thick, 1% in. square. 
Winding: Inside winding. 
Resistance, 28 ohms. 
1000 turns No. 33 single silk covered wire, wound in three layers 
from end to end of core. 
Two layers of common paper insulation around it. 
Outside winding. 
Resistance, 51 ohms. 
2500 turns of No. 28 single cotton covered wire wound from end 
to end of core. 
Terminals: 1 and 2 outside winding. 
3 and 4 inside winding. 
1 to receiver. 
2 to hook. 
3 to condenser. 
4 to hook. 


therewith, first over a line of six miles in length, and then over a 
line 106 miles. The results of these tests are shown in Table No. 4. 
The left-hand half of the table gives the electrical properties of each 
coil. The right-hand half is divided into two parts, one of which 
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Unfortunately the results shown in Tables 4 and 5 do not lead 
to the formulation of any rules as to the best proportions to be 
observed in the design of induction coils. On the contrary, these 
experiments seem to teach that coils of quite widely varying proper- 
ties yield fairly satisfactory results. Theory indicates that to se- 
cure the very highest efficiency the coil should be proportioned to the 
particular transmitter, receiver and line with which it is to be con- 
nected. In commercial operation this is impossible, so it is perhaps 
fortunate that practice shows it to be feasible to work over widely 
differing lines, with coils of many designs and obtain sensibly the 


INDUCTION COIL FOR COMMON BATTERY SOLID-BACK TRANSMITTER 
NO. 5. 


FIG. 9. 


SPECIFICATIONS FOR FIG. 9. 
Core: Bundle of No. 24 soft iron wire. 
Diameter of core, 7/3, in. 
Length of core, 4% in. 
Winding space, 3% in. 
Paper insulation around core 1/ge in. thick. 
End blocks % in. thick, 13 in. square. 
Winding: Inside winding. 
Resistance, 28 ohms. 
1404 turns No. 31 single cotton covered wire wound from end to 
end of core. 
Two layers common paper insulation around it. 
Outside winding. 
Resistance, 17 ohms. 
1705 turns No. 26 single cotton covered wire wound 
end of core. 
Terminals: 1 and 2 to outside wiring. 
3 and 4 to inside wiring. 
1 to line. 
2 to hook. 
3 to condenser. 
4 to hook including receiver. 


from end to 


same results. Probably, therefore, the best guide to the plan of an 
induction coil is to be found by dissecting a number of coils, that 
have survived the test of time and experience, and building along 
the lines thus indicated. As an aid to the designer the proportions 


TABLE IV.—TESTS ON INDUCTION COILS, IOWA STATE UNIVERSITY. 


Properties of Coils Tested. 
Primary. Secondary. 


Inductance 


Size of wire, 
henrys. 


B. & S. 

Size of wire, 
B. & S. 
Resistance 


Inductance 
ohms, 


Resistance 


Designation 
ohms. 


of coil. 


Number 
of turns 


iv 
a 
> 


5139 157 
14 a 2246 32 70.7 
-62 ‘ 2164 2 87.9 
74 2413 2 76.3 -29 
-099 2688 32 79 .268 
+364 2354 32 82.25 -208 
24 ‘ 1240 32 43 -079 
73-5 . 4000 = 30~=—-134.3 854 
+54 ° 1400 36x32 34.8 -739 
11 2.08 1506 28 13.4 -0812 
12 22 . 900 = 36 58.4 -0345 
2.07 ; 1241 28 16.3 20475 
.481 ‘ 5 5500 36 420 +124 
+29 < 420 22 1.91 -0079 
2.07 1700 21 -0962 
25.8 1800 13.36 -0895 
-393 .0006 554 1.71 O14 
5.5 -0054 2503 74 -208 
-56 .Oor! 2800 26 +399 
21 standard 270 2 .OO15 2139 32 0978 
5G 275 .88 .0021 2934 84 -278 
sH 275 «18 .88 3910 217 -463 


gives the results of the tests with the 6-mile line, and the other those 
obtained from the 106-mile circuit. The opinions of the investiga- 
tors making these experiments is expressed in the columns headed 
volume and clearness. The figures therein contained show the 
idea which was formed as to relative intensity and clearness of 
articulation of each coil as compared with No. 21. 
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Tests on 106 Mile Line. 
Transmitter. 


Tests on 6 Mile Line. 
Transmitter. 


Diameter 
of core. 
Length 
of core. 
Size of iron 
core wire. 
Volts at 
terminals. 
Current, 
amperes 
Per cent 
clearness. 
Volts at 
terminals. 
Current, 
amperes. 
Per cent 
volume. 
Per cent 
Relative 
average 
efficiency 
per cent. 


Sy 3.00 -140 163 
172 , 3-00 .135 77 
+159 2.80 +155 110 
57 “5 2.95 .130 95 
-158 3.00 Pe 30 
-165 2.90 -120 105 
-163 2.95 -118 92. 
-040 35 1.05 .040 50 
18 “ais 2.95 +120 1025 
18 +105 5 2.85 <t5S 72. 
18 -105 80 3.00 -122 65 
20 -100 2.85 sa 825 
20 120 §7. 3-00 .120 105 
20 -107. 82. 3-00 a7 73 
18 8s +105 2.8 »25 105 
.060 85 1.50 .070 48 
8 48 3.05 <tts 48 
-103 2.85 -095 105 102. 
3.05 .085 63 62 
3-2 -110 100 100 
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used by half a dozen or more of the principal manufacturers, will 
be found in Table V, while the succeeding drawings and accompany- 
ing specifications, still further exemplify the building of induction 
coils. 

Considering the importance of the induction coil, too much pains 
cannot be taken in its design, or too great liberality allowed in its 
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proportions. In its construction and assemblage, the very best ma- 
terial and the highest standard of workmanship should be used. 
Under increasing competition there is a great and mistaken tendency 
to skimp both in quality and quantity. The general aim of design 
should be to produce a coil of the least possible impedance and the 
greatest mutual inductance. To this end the primary should be of 
large wire, the core ample in size and long enough to accommodate 
the necessary turns of the primary, which should not be less than 300 
in two layers. The ratio of transformation between the primary and 
secondary should be from 8 to 10, and the size wire employed in the 
secondary such as to enable the requisite number of turns to be ob- 
tained in not to exceed five layers. For both primary and secondary 
white single silk-covered copper wire should be used, and it is de- 
sirable that each coil should be wound with a single piece without 
splices. In the winding care should be taken to wind evenly and uni- 
formly without piling or crossing any of the turns. Between the 
primary and the secondary an insulation of at least four thicknesses 
ot paraffined paper should be provided, and it is well to interpose 
two thicknesses of paper insulation in the middle of the secondary. 
The terminals of both primary and secondary should be reinforced 
by means of stranded wire extended from the inside of the winding 
through holes drilled in the heads and soldered to clips secured either 
upon the head or upon the base. The stranded terminal wire should 
be heavily insulated with a silk or cotton wick. The core should be 
composed of the very best and softest Swedish iron wire, thoroughly 
The wire should not be over a No. 20 B. & S., gauge and 
It should be thoroughly varnished, cut to 


annealed. 
preferably No. 26 or 28. 
proper length and packed into the core tube, and each piece of wire 
composing the core should be the full length of the tube. Short 
pieces or spliced pieces should not be allowed. 

For the coil frame fibre heads about 4 in. in thickness and from 
1 in. to 1% in. square. mounted upon a fibre tube ™% in. in diamete’ 
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tion of the gas made is a by-product from coke-making in retort 
ovens: 


TABLE I. PRODUCTION OF GAS AT GAS-WORKS AND COKE-OVEN 


PLANTS IN 1902 

Number of plants reporting. ........ce.ceeeeeeerer rene eerenes 533 
Coal carbonized, GhOrt tO8. .. 2. ccc ders cccenseccsecscasessens 5,015,511 
ce ae | rere rPerrrirn iy a eee a 30,764,625,332 
Gas sold, illuminating purposes: 

Se errr rrr e reer rs ror thee rit eek 23,401,318,526 

a ee ae errr eT eee eT ee ee $23,688,963 

Average price per 1,000 cubic feet..........-.seeeeeee $1.0f2 
Gas sold, fuel purposes: 

CE NS ode reuse ebb Cs Bad Bhs OWA eH ROG aE eerR eee SEEN 5,677,755,029 

WEEE SPs wide ROK E SoHE SAREMA CREE 4 OED MENUS DONS WEEE eS $5,653,918 

Average price per 1,000 cubic feet.........0. sees eeeeeeens $0.996 
Gas sold, total: 

oe ee en errr rer eit kk 29,079,073,555 

WEE bos ick Ve VW Nc Ueebeewe ioe cadet eet udexiventueses $29,342,881 

Average price per 1,000 cubic feet...........eeeeeeeeeenee $1.009 
Gas unaccounted for, cubic feet... ....ccs ccc cccccccccccvcvens 1,685,551,777 

TABLE II. PRODUCTION OF GAS AT GAS-WORKS IN 1898. 
Number of companies reporting...........eseeeeeeeceerereeee 433 
Coal CarbOniaed, GHOTE tOTBs occ cci ccc cbt ccctccescetrseees 2,042,698 
CR Ns CN BO ees ws Coie eee s CHR CER RE rere eC ee 19,469,464,957 
Gas made per ton of coal, cubic feet.........cceececceveescves 9,465 


Gas sold, illuminating purposes: 
CUWMiC FOC isc ccssues 
Value 


15,955,149,507 
$18,953,114 


Average price per 1,000 cubic feet............cceceecccees $1.188 
Gas sold, fuel purposes: 

RE SR ow kw ce be we Ke tee ese Ss RMON SECURES eh OEM 2,476,051,907 

WE Sad kw ok CEN e Nees RPeWE TS 8s SON) Te els DENERER ARS BS $2,549,181 

Average price per 1,000 cubic feet..........+2. eee eeee $1.0295 


Gas sold, total: 
18,431,201,414 


ENG - FE odie 6 eis 6 iio 6005550943 6 OSES REE S SESE ORES CRS 
WOE dc cdi as MeCN hic bbe VEST) OSTA ADEM SE SE Seer $21,502,295 
Average price per 1,000 cubic feet..........-eeeeeeee eens $1.1666 
Ce CUCCOUE, TOT sv bh. Soe hicds 0 esc be Ceswe ee eeeatees®s 1,038,263,543 


Of the total amount of gas produced in the United States in 1902, 


TABLE V.—INDUCTION DATA FROM PRACTICE. 
_ Secondary Coil. Core. 
Wire. Tube. 
S$ .: 3 
. a n > 
E 8 ¢ g - ‘S co 2 , - & r) 3 
a = = af 7 é . 28 My ‘3 ; - o - 
Ways S = € a Ws i. ; e v 7 ‘Sui = Sg < 
oo? 3 30 be ae fh ak =a =f E o os 50 go _ 
Maker. saree a v § Se Ss. 52 25 ae Sy s s@ & 33 uv 
oe os = J Ss oS ZS es ac a a nes ~ Za. = 
. Bare wire 
MATOMMONS : soln anaimawiar uy sh aces 30 Varley coil 1.25 516 60 200 17 3300 Paper 5/16 Fibre 20 3% 73 63 
DRM RCMER Sect amen Ghaeepa wrvls "aguas 29 White silk 1.50 300 20 40 9 2200 Paper \% Paper 24 3/16 96 +50 
OS ee 34 Cotton 1.37 1045 250 280 19 5350 Paper The Paper 25 37/16 206 +75 
Western Tel. Con. Co. ..... 29 Cotton 1.75 350 30 230 7 1650 None The Paper 20 4 148 2.00 
American Electric ......... 28 Green silk 1.125 152 20 215 3 700 None ly Paper 20 3% 176 2.125 
Stromberg-Carlson ......... 30 Green silk 2.37 525 50 260 9 2400 Paper Tie Paper 20 4% 128 1.75 
COMUNTY Sls TOO. is os ee ae 34 Green silk 1.37 900 230 460 10 5000 None 5/16 Paper 23 4% 120 .88 
Swedish American ......... 34 Green silk 875 450 TI5 336 6 2200 Paper S/ie Fibre 20 3% 120 70 
General Specification. Primary Coil. 
Length, ins. Body. Heads. Wire. 
s | sy 
s = “ “a rr. at N a3 o a c o 
ws - 5 = a = £ 8 S . = g y Ss 
= = - 3 : = Poy ° a oom 
« . = v = <= a 4 = = = os = 
. o E 5 S te ss = @ & Bs gu Of ge BE 
Maker. : $3 b os 2 = - on te 3 2D ‘o 5 *& ss 6s St Bo 
Yu a4 ° im © ‘ = 6S. = > Vs Bm OF of as 
} mS oF o a 4 SB Cn a > S$ wmseast zs ab AEs 
BONNOO oct scenes ee Bi 3% 2% 13/16 Pebble paper Rubber % % NM 27 White silk as §2 975 275 8 350 Paper 
ee ee a 34/16 3 11/16 Black cloth Wood 1.00 1.00 % 20 White silk 1.00 27 9.10 90 3 300 None 
Tl i 37/16 2% 1.00 Black paper Wood 1.00 1.00 % 22 Cotton 1.00 36 53 90 3% 295 None 
Western Tel. Con. Co. . 4 3% % Black cloth Fibre 1.00 1.00 % 27 Cotton 2.36 300 15.50 200 8% 1650 None 
American Electric ..... 3% 3% 1.00 Green cloth Fibre 1.4% 1.4 % 28 Cotton 2.25 360 9.10 215 9 200 None 
Stromberg-Carlson ..... 3% 3/16 1.00 Black paper Fibre 1% 1% 34 20 Green silk 1.88 50 $0 210-8 350 None 
Century Tel. Co. ..... 4% 34/16 % Green paper Fibre 1% ih % 23 Cotton 1.63 65 1.50 125 ¢@ 500 Paper 
Swedish American ..... 334 3 1.00 Black cloth Fibre 1.00 1.00 % 22 Cotton 2.25 82 1.30 96 6 550 Paper 


and from 4 to 6 ins. in length is preferable. While many makers use 


paper tubes and wooden heads, fibre is much more desirable. 





Production of Artificial Gas. 


A report just issued from Washington, by Mr. Edward W. Parker, 
gives the following figures of gas production that are of interest. 
The table shows the total quantity of gas made from coal by the 533 
companies distributed over 44 States and Territories. Prices for 
artificial gas are low in States where natural gas is used largely in 
the principal cities, as in Illinois, Indiana, Kentucky, Ohio, Penn- 
svlvania, West Virginia and also Massachusetts, where a large por- 





1,685,551,777 cubic feet, or 5.48 per cent., were lost by leakage or 
accident. The marketed product amounted to 29,079,073,555 cubic 
feet, of which 23,401,318,526 cubic feet, or 80.45 per cent., were sold 
for illuminating purposes and 5,677,755,029, or 19.55 per cent., for 
fuel. As a usual thing the gas sold for illuminating purposes brought 
higher prices than the fuel gas, but there were a few instances where 
fuel gas was sold at high enough figures to make the average price 
for this gas in the State higher than illuminating gas. The price 
of illuminating gas varied from 65.2 cents per 1,000 cubic feet in 
Massachusetts to $2.13 in Montana, Nevada and New Mexico. Fuel 
gas ranged from 29.2 cents in West Virginia to $1.98 in Oregon. 
The average prices of fuel and illuminating gas in 1902 for the coun- 
try as a whole show a difference of only 1.6 cents per 1,000 cubic 
feet, the former being 99.6 cents and the latter $1.o12. 
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An Electrical Engineer in Thibet. 


Mr. Oscar T. Crosby, the well-known electrical engineer, who, 
during the past few years has devoted a great deal of his time to 
exploration in the remote regions of the world, including Abyssinia, 
Somaliland, the Blue Nile, etc., has just returned to this country after 
a most interesting expedition through Turkestan and Thibet. While 
in England on his way home he addressed the Royal Geographical 
Society on the subject, and a number of his friends in this country 
having invited him to redeliver this lecture, he appeared last week 
at the American Institute before a gathering of some 400 or 500 
people under the auspices of the New York Electrical Society and 
of fellow-members in the American Institute of Electrical Engineers. 
The lecture made a most agreeable diversion from the usual pro- 
gramme of the Society and was a delightful and fascinating narrative 
of adventure and peril in the mysterious region beyond the snowy 
ranges of the Himalayas, and in a land upon which Russian and Brit- 
ish political intrigue is now said to be focussed, the Indian govern- 
ment having recently sent an expedition to Lhassa. For over two hours 
Mr. Crosby, who has keen powers of observation, a splendid com- 
mand of language, and a fine sense of humor, held his audience en- 
tranced while he detailed the successive stages of his long journey, 
during the last 50 days of which, spent about 15,000 ft. above sea 
level, he did not take his clothes off ; and during the last five days of 
which his party was on the very verge of starvation. Although he 
did not succeed in reaching the capital of the Grand Llama, Mr. 
Crosby was able to see a great deal of the life and scenery of Turke- 
stan and Thibet and secured a number of interesting photographs, 
many of which were shown on the screen by lantern. He also 
brought back with him ancient manuscripts from some of the sand- 
buried cities of central Asia, whose history still remains in such im- 
penetrable gloom. Before starting on his trip, Mr. Crosby provided 
himself with a phonograph, upon the cylinder of which his credentials 
and attributes were set forth in the choicest Chinese dialect of the 
region visited; but this vocal passport he had to leave behind him 
with a great deal of other baggage which succumbed to the rigors of 
the expedition. At the close of the lecture, on motion of Vice-Presi- 
dent Mullin and Mr. Frank J. Sprague, an enthusiastic vote of 
thanks was passed to the lecturer for the great pleasure he had 
afforded the Society and so many of his old friends. During the 


evening it was announced that immediately upon the Union Engi- 
neering Building becoming an accomplished fact, President Carty 
had filed with the conference committee, on behalf of the Society, a 
request that it might be given accommodation and facilities within 
the building; and that this request had been favorably acted upon. 
This news was received with great enthusiasm. 


Recent Electrochemical Developments. 


MANUFACTURE OF SULPHURIC ACID FROM SULPHURETED HYDROGEN GAS. 

The Salom process for the reduction of lead from galena consists 
in the use of a cathode of galena (lead sulphide) in sulphuric acid 
as electrolyte. The cathodic reaction is the reduction of lead sul- 
phide to metallic lead with a simultaneous evolution of hydrogen 
sulphide gas. While the main object of the process is the production 
of lead, yet the hydrogen sulphide is a valuable by-product and some- 
thing must be done with it. In a patent granted to Mr. P. G. Salom 
on March 22 a method is described for using it for the manufacture 
of sulphuric acid. 

The hydrogen sulphide gas is first burned, to form sulphur dioxide. 
The sulphurous-acid gas is then oxidized in the presence of water by 
ineans of electrolytic action, the current of gas being subjected to 
progressive anodic treatment in a series of divided receptacles through 
which it travels. The process is so conducted as to permit the pro- 
gressive transfer from time to time of the contents of each receptacle 
into the next one of the series, and the discharge of the contents of 
the ultimate receptacle (in which the action has proceeded to the 
fullest extent) into a receiving tank, the gravel of the liquid contents 
being in the inverse direction to the flow of the gas through the same. 
The apparatus used by Mr. Salom is very similar to that employed by 
him formerly for lead reduction and consists of a stack of trays placed 
one upon the other. 

EXTRACTION OF COPPER FROM COMMINUTED MINERAL MIXTURES. 

In a patent, granted on March 22, Mr. E. A. Le Sueur, who is best 
known by his early pioneer work in the development of the diaphragm 
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cell for the electrolysis of sodium chloride, describes a process for 
obtaining the copper from mineral mixtures containing only a very 
smal] amount of copper, as, for instance, the waste sands from stamp 
mills. Mr. Le Sueur proposes to treat them by a wet process and 
his process consists, therefore, of two steps: The first using the solu- 
tion of the copper, the second its precipitation. 

For solution he uses an ammoniacal solution of cupric hydroxide, 
with the addition of certain apparently inert salts, like ammonium 
sulphate. If there is no access of air, the reaction is a reduction of 
the cupric ions, already in the solution, to the cuprous state, while 
the metallic copper passes simultaneously into solution, also in the 
cuprous state. While in the sense of the ionic theory this is an elec- 
trochemical phenomenon, this step is purely chemical from the prac- 
tical point of view, since no current is passed from the outside 
through the solution. 

For the second step—the precipitation of the copper from the solu- 
tion—either chemical or electrochemical means may be employed. In 
the latter case the author suggests the following cycle, the whole 
process being conducted in the form of a cycle, as follows: Copper 


_is first dissolved, as described before, in cuprous form, about the same 


weight of copper going into solution as is contained in it in the cupric 
state at the start of the operation. Then electrolysis begins with an 
insoluble anode and as much copper is now deposited upon the 
cathode as had gone before into solution, while the other part is 
oxidized from the cuprous to the cupric form at the anode. Then 
the solution is again in its original condition and may again be used 
for leaching out other ore. 
STORAGE BATTERY INVENTION. 

A patent, granted to Mr. S. Lake, of Bridgeport, Conn., relates to 
mechanical details of the connection of the battery plates of common 
size to the bus-bar in such a way that individual plates may be easily 
removed. In a patent, granted to Mr. M. C. Burt, of Chicago, a 
cooling device is described which is intended to counteract the heat- 
ing of the solution by Joulean heat. 

Mr. C. B. Askew, of Chicago, refers, in a recent patent, to 
details of construction of a grid for pasted storage battery plates. 
The grid is made of sheet lead transversely sawed from opposite 
sides in planes at right angles to the medium plane of the sheet, so 
that each side of the sheet is provided with parallel grooves. The 
grid is also provided with perforations. 


oo = 


CURRENT NEWS AND NOTES. 


TURBINES FOR CUNARDERS.—Great interest has been 
aroused in marine engineering and electrical circles by the announce- 
ment that the Cunard Steamship Company has decided to adopt steam 
turbines in the new fast steamers which are to be built under an 
agreement with the British Government, which will have a gross ton- 
nage of 28,000, which are expected to travel at a speed of 25 knots 
an hour and will cross the Atlantic in about five days. 


WIRELESS AT THE ISTHMUS.—A cable dispatch from Pan- 
ama of March 26 says: “The postmaster at Panama to-day received 
official cable advices from Minor Keith, who is in Costa Rica, stating 
that a system of wireless telegraphy was successfully inaugurated 
last Thursday between Port Limon, Costa Rica, and Bocas del Toro, 
Panama. The convention recently held here authorized the President 
of the Republic of Panama to sign a contract for the installation of 
this system. Mr. Keith will also establish a wireless station at Colon.” 


UNDERGROUND CONSTRUCTION.—President Edgar, of the 
National Electric Light Association, has asked Dr. S. S. Wheeler 
to act as chairman of the committee to examine the papers of those 
competing for the gold medal offered by Past President Doherty for 
the best paper on underground construction, to be presented at the 
twenty-seventh convention of the association. Dr. Wheeler has con- 
sented to serve, and the other members of the committee will be Mr. 
Louis A. Ferguson and Mr. H. G. Stott. All of these gentlemen are 
excellent authorities on the subject, and it is hoped that the papers— 
which are to be handed in before April 21—will be of a character to 
make their work a most interesting one. Dr. Wheeler, it may be 
noted, was at one time electrical engineer for the New York Board of 
Electrical Control, in the early days of its subway work for under- 
ground wires. 
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MUNICIPAL ELECTRICIANS.—There will be a meeting of the 
executive committee of the International Association of Municipal 
Electricians on Saturday, April 2, at 10 A. M. at the Astor House, 
New York City. 

POSTPONEMENT OF IOWA ELECTRICAL CONVEN- 
TION.—The Iowa Electrical Association convention which was to 
have been held at Des Moines April 13 and 14 has been postponed 
one week to April 20 and 21. Headquarters will be at the Hotel 
Savery. 





WIRELESS IN CHINA.—It is stated ‘that the Italian legation 
at Pekin has been provided with a Marconi wireless telegraphy sta- 
tion which enables direct communication to be maintained with the 
vessels of the Italian fleet in Chinese waters. Thus the Italian lega- 
tion will be able to communicate with its ships at Taku and Tien-tsin 
without recourse to the lines of the Chinese Government. 





WESTINGHOUSE RUSSIAN GIFT.—The text of the acknowl- 
edgment by the Empress of the gift of $5,000 by the Russian West- 
inghouse Company to her fund for the relief of the sick and wound- 
ed is as follows. It is signed by Count Rostovtsoff: “It has been 
a pleasure to her Majesty, the Empress Alexandra Feodorovna, to 
express her sincere thanks to the stockholders of the Westinghouse 
Company,’ consisting chiefly of citizens of the United States, who 
have placed $5,000 at her Imperial Majesty’s disposal for the purpose 
of aiding the sick and wounded soldiers in the Far East, as well as 
for their expression of sympathy with Russia, which at the present 
time will have peculiar value. It is my pleasant duty to inform you 
of this by her Majesty’s order.” 





THE YORK HAVEN POWER PLANT.—The officers and 
promoters of the York Haven Power Company are determined not 
to allow the damage which the recent freshet wrought to the 
extensive plant at York Haven to interfere with their original plan 
which was to have the plant in operation and supplying current 
to York and other towns by next May. At a meeting just held 
by the officers and the largest stockholders the reports of the 
damage were received. Plans were at once developed for the im- 
mediate repair of the plant. A temporary power house of wood 
is to be built over the machinery and a permanent brick structure will 
be reared over this. Repairs to the machinery can be made quickly 
and by the use of a temporary switchboard and the quick clearing 
away of the debris in the big race it will be possible to have the 
plant in operation within the next sixty days. The experts estimate 
that $10,000 will cover the cost of repair. 





NEW YORK POOL ROOMS.—The Western Union Telegraph 
Company has been co-operating vigorously with the city authorities 
to stop business in the gambling pool rooms. It is said that Mayor 
McClellan’s attention was directed to the controversy between the 
Western Union Telegraph Company and the several hundred pool 
rooms in this city—all of which the police declare are closed—the 
telegraph company having declared its ability, by withholding its 
service from the pool rooms, to put them all out of business, if 
certain leaks were not stopped. The Mayor was asked if it had 
occurred to his administration that by bringing pressure to bear on 
the telegraph company and compelling it to stop serving pool rooms 
it might do what the police admit they have great trouble in doing. 
“Do you mean,” replied the Mayor, “that we should indict the offi- 
cials of the Western Union Telegraph Company as accessories to the 
fact?” A moment later the Mayor, still thinking it over, said: “If 
the telegraph company carries out its threat to close the pool rooms, 
I guess the pool rooms will have to go to see brother Marconi.” 





TEXAS ELECTRICAL ASSOCIATIONS.—The Southwestern 
Gas, Electric and Street Railway Association and the Southwestern 
Electrical Association will hold a joint convention at Dallas, Texas, 
on April 25, 26 and 27. This will be the fifth annual convention 
of the former association, and the second convention of the latter. 
It is proposed to consolidate the two associations and the proposi- 
tion will be voted upon at that time. Among the subjects to be 
discussed at the meetings will be: “Advantages of the Combina- 
tion of Gas and Electric Light Plants’; “The Operation of Single- 
Phase Motors from the Central Station Standpoint”; “Framing of 
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City Franchises for Public Service Corporations”; “Combination 
of Public Utilities in Small Cities”; “Economics of the Meter”; 
“Benefits and Evils of Telephone Competition” ; “Accidents on Street 
Railways and Damage Suits”; “Central Station Accounting” ; “Elec- 
tricity and Risks”; “Requirements of the National Board of Under- 
writers in the Southwest,” and “Developments of Interurban Rail- 
ways in the Southwest.” Mr. F. E. Scovill is secretary of the 
Southwestern Gas, Electric and Street Railway Association with 
headquarters at Austin, Texas. 





THE NAME OF EDISON.—An article in Cassier’s Magazine for 
April states that when Mr. J. Ricalton returned, in 1889, from a year's 
exploration tour in foreign climes, made in Edison’s behalf in search 
of a suitable bamboo for filaments, he told how he had learned to 
regard Edison as the most widely known man in the world at that 
time. In all his journeyings in the Far East he had been astonished 
many times to find his name so familiar; even the unlettered natives 
of half-civilized countries had learned to associate it with the electric 
light. His donkey boy in the streets of Cairo was endeavoring, in 
broken English, to tell him something about the Khedive, when Mr. 
Ricalton asked him the name of the American Khedive. The boy 
shook his head to indicate that he did not know. Mr. Ricalton men- 
tioned the name Harrison, who at that time was President of the 
United States, but the boy did not recognize it. Then Mr. Ricalton 
mentioned Edison’s name: the boy smiled cognizantly and drawled the 
name, “Ed-ee-sone,’ while pointing to an electric light in front of 
the hotel. A few weeks later Mr. Ricalton mentioned the name to his 
courier in Morocco, whereupon the latter quickly proceeded to offer 
his knowledge of the man. Edison’s name truly, Mr. Ricalton con- 
cluded, was a household word even at the ends of the world. 

TEST OF COMMERCIAL AUTOMOBILES.—At the present 
time eighteen entries have been received by the Automobile Club 
of America for the service test of commercial motor vehicles which 
is to be held under the auspices of the club next week. There are 
eight classes according to the weight-carrying capacity. In the first 
class, including vehicles carrying 1,000 pounds or under, there are 
three entries, all being light gasoline delivery wagons. The second 
class has the largest number, nine vehicles, their carrying capacity 
limit being between 1,000 and 2,000 pounds. Of these nine the 
electrics are most numerous, five of the nine wagons being equipped 
with electric motors. Four of them are delivery wagons and one an 
express wagon. Of the other four, three are gasoline delivery 
wagons and one a steam delivery wagon. ‘The third class, between 
2,000 and 3,000 pounds, has two cars entered, both gasoline delivery 
wagons. ‘The fourth class, between 3,000 and 4,000 pounds, has one, 
a gasoline truck. The fifth class, between 4,000 and 5,000 pounds, 
has one, an electric truck. No entries were made for the sixth and 
seventh classes, but in the eighth class, for vehicles carrying from 
8,000 to 10,000 pounds, two heavy trucks are entered, one being a 
gasoline-electric truck and the other a steam truck. With the excep- 
tion of the last class all the vehicles will perform the regular daily 
service of two local express companies, while the two big trucks will 
do the regular work required of the wagons in use by a large brew- 
ery. The club has engaged the services of a number of observers to 
assist in checking results. 


LETTER TO THE EDITORS. 





Cheap Current From Municipal Plants. 





To the Editors of Electrical World and Engineer: 

Sirs:—In your issue ot March 19 Mr. C. W. Koiner, superin- 
tendent and chief electrician of the Madison County Gas & Electric 
Company, of Oneida, N. Y., takes exception to a statement made in 
my descriptive article relating to the South Norwalk municipal plant, 
published in your issue of February 20, regarding the rate of 1.9 
cents per hp-hour by meter as charged by this plant for a consump- 
tion of say 50 hp-hours for 26 10-hour working days per month. | 
said in the article that there is no place known with the exception 
as given where power can be obtained so cheaply. 

Mr. Koiner says that this statement is “erroneous” and “mislead- 
ing,” and that he “knows of cities and towns in his neighborhood 
that sell current for less than 1.9 cents per hp-hour.” Assuming 
that the gentleman is familiar with his subject, I am willing to ac- 
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knowledge my ignorance in the presence of superior knowledge and 
humbly ask him to make good his assertion, by giving the names of 
the “cities and towns in his neighborhood” that make a business of 
selling electric power under the conditions and below the rate to 
which he takes exception. I believe that this information will be 
relished by the consumers of power in the places in mind, and further, 
that, as it is undoubtedly the aim of all good central station managers 
to give the greatest value possible, with due regard for profit, for the 
least cost of the consumer, such information would awaken a 
certain degree of professional curiosity as to the economies that 
make a lower rate possible. 

The gentleman takes the opportunity, before concluding his re- 
marks, with some seeming loss of dignity, to say disagreeable things 
about those who operate or advocate municipal central stations, from 
which it might be inferred that he is addicted to making extravagant 
assertions. I think that most of those who have to do with central 
stations (private or municipal) are a pretty good lot of people, and 
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DYNAMOS, MOTORS AND TRANSFORMERS. 





Speed of Direct-Current and Induction Motors.—Hopart.—An 
illustrated paper read before the (Brit.) Inst. Elec. Engs. on the 
rated speed of electric motors as affecting the type to be employed. 
High speed is a very favorable condition for the continuous-current 
motor, but up to certain limits conduces to improve results for in- 
duction motors. The author gives a great many details on the 
design and behavior of direct-current and induction motors for vary- 
ing speeds, and gives two comparative tables with all the dimen- 
sions, efficiencies, weights and costs for 150-hp continuous-current 
motors running at speeds between 68 and 1,224 and for 150-hp in- 
duction motors, operated at 21 cycles per second at synchronous 
speeds of 70, 210 and 630, or at a frequency of 63 cycles at syn- 
chronous speeds of 630, 940, 1,260 r.p.m. The principal conclusions 
at which he arrives are: Induction motors are for all capacities, 
considerably cheaper than continuous-current motors of equivalent 
ratings. The general performance and the mechanical construction 
of induction motors improve rapidly with increasing rated speeds. 
The general performance and the mechanical construction of con- 
tinuous-current motors improve rapidly with decreasing rated speeds. 
The use of very low-speed induction motors and very high-speed 
continuous-current motors ought to be avoided whenever this is 
commercially practicable—Lond. Elec., March 11. 

REFERENCES. 

Magnetic Dispersion in Induction Motors.—BEHN-ESCHENBURG.—A 
continuation of his paper. He shows that in the ordinary construc- 
tions of motors with open slots the part relatively contributed by 
the peripheral dispersion to the total values of the dispersion coeffi- 
cient plays a very subordinate part. For closed slots, in which the 
iron bridge is made thin enough, this dispersion coefficient may be 
estimated about four times greater than for slots with slits. He then 
begins a general discussion of the winding coefficient. The paper is 
to be continued.—Lond. Elec., March 11. 

Alternators in Parallel—Koruter.—An elementary article, illus- 
trated by diagrams, in which the author discusses the fundamental 
principles of the operation of alternators in parallel, and describes 
the working of phase indicators.—Elek. Anz., March 6. 


LIGHTS AND LIGHTING. 


Candle-Power and Temperature.—EIsLer.—A paper in which the 
author refers to Lummer and Kurlbaum’s determinations of the light 
given out by incandescent platinum at varying temperatures. They 
have developed an empirical formula which shows the rapid increase 
of candle-power with the increase of absolute temperature. This 
relation may also be found indirectly by means of calculation on the 
basis of Langley’s figures for the sensibility of the eye in the different 
portions of the spectrum, and on the basis of the distribution of 
energy in the spectrum of an incandescent body. The author carries 
out this calculation and shows that the measurements of Langley 
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am glad to believe that I have many friends on both sides, among 
whom I would like to add the name of Mr. Koiner. 

When visiting my old home not a great way from Oneida, it will 
be my pleasure to run in on Mr. Koiner, for a friendly call. I am 
thoroughly in accord with his sentiments regarding misstatements, 
only I would go a little further and say that “every misleading state- 
ment emanating from agitators” for or against “municipal ownership 
should be called to account.” Both sides should be fair to each other 
and justice will follow. Private and municipal plants each have 
their place, and where one does right the other is not needed. 

I see that my friend is faithful to his trust. I try to be the same 
to mine, and the question is not that I happen to be in charge of 
South Norwalk’s municipal plant, but that I am here for results, 
without regard to who owns the plant, and incidentally I can look 
upon the good and bad of both private and municipal ownership with 
regret for the bad and joy for the good in each. 

SoutH Norwatk, Conn. A. E. WINCHESTER. 


ep 


and those of Lummer and Kurlbaum confirm each other, and that the 
following conclusions may be drawn with a certain degree of prob- 
ability. The physiological action of combined light (that is, light 
of different wave lengths) equals the sum of the single actions of 
the light of the different wave lengths in it. The radiation of the 
theoretically “black” body differs from that of platinum in the 
visible part of the spectrum in absolute value, but both depend in 
exactly the same way upon the temperature. For both the black 
body and platinum there is the same relation in candle-power and 
temperature. The author criticises former attempts to give figures 
for the mechanical equivalent of light. Tumlirz, basing his conclu- 
sions on tests of the Hefner lamp, had stated that the visible radia- 
tion has the energy value of about 1,900,000 ergs per second. From 
this figure it follows that with no type of illumination would it be 
possible to get more than 5.2 cp per watt. The author shows that 
this conclusion is wrong since the physiological value of the visible 
radiation depends greatly on the temperature of the light. For about 
4000° absolute temperature (arc light) this value is 3.5 times greater 
than for 1800° absolute temperature (Hefner candle). It would, 
therefore, follow that light corresponding to the composition of the 
spectrum of the black body at 4000° would give 18.7 candles per 
watt, if the efficiency was 100 per cent. If one desires to give a 
figure for the most ideal case of the generation of light, one might 
assume a process in which the energy is completely transformed into 
radiation of light of that wave length for which the human eye has 
the highest sensibility. For this special wave length one would get 
65 candles per watt with an efficiency of 100 per cent. But such a 
light would not be practical, since a practical source of light should 
be of the same color composition as sunlight. For this case he gets a 
figure of 27 candles per watt for an efficiency of 100 per cent. In 
practice we will never attain this value, if some parts of the energy 
are transformed into invisible radiation and into other forms of 
energy which are not wanted. But even if by the use of phenomena 
of luminescence we should succeed in transforming the energy com- 
pletely into visible radiation, there would be, nevertheless, a differ- 
ence in the value of different sources of light according to the degree 
in which such “perfect” luminescent lights approach the spectrum of 
the sun.—Elek. Zeit., March to. 


Photometric Tests of Street Lamps.—A table giving the results of 
comparative tests of street lamps extending over a period of 18 
months. The tests were made by Bradley. The total cost per 
candle-power per year was found to be 21.5 ce ts and 17.46 cents 
for two sets of electric arcs with opalescent globes; 34.4 cents for 
electric arcs with muranese globes, 56.6 cents for refuge lanterns (4 
mantels), 15.3 cents for Sugg’s high-pressure gas lamps, 40 cents 
and 36.6 cents for two different sets of incandescent gas mantels, 
and 59.8 and 96.4 cents for two sets of triple flat-flame lamps. In 
the case of incandescent mantels, including high-pressure lamps, 
great variations in candle-power are found to be due to the condition 
of the mantels—what appears to the naked eye as a slight diminu- 
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tion in intensity, resulting in an enormous loss of candle-power. A 
slight defect in any of the incandescent mantels in high-pressure 
lamps causes a great loss of candle-power.—Lond. Elec., March 11. 


TRACTION. 


Mersey Railway.—Kirker.—A paper read before the Manchester 
Section of the (British) Inst. Elec. Engs. Electric traction was in- 
augurated on May 3, 1903, arrangements having been made for an 
instantaneous and complete transformation. The steam traffic ceased 
on May 2, and electric traction, with a complete train service, began 
on the succeeding morning. The three-minute schedule has been 
successfully maintained from the beginning. The trains vary in size 
from two to five cars. In the three, four and five-car trains there 
are two motor cars, situated at the extremities. Multiple-unit control 
is used. The average electric load is 22,000 kw-hours per day. Con- 
cerning ventilation (which is important since the road is a tunnel 
road) he says that under steam conditions the average cost per half 
year exceeded $12,000; with electric traction it falls below $1,000 for 
a corresponding period. As to the schedule speed, the rate was 15 
miles per hour for the steam trains and electric traction was laid 
out on the basis of 20 miles per hour, which is attained. With the 
steam locomotives the train mileage was less than 6,000 per week. 
During the last quarter of 1903 the electric trains lacked but 40 miles 
on an average of 15,000 miles per week. Concerning the coal con- 
sumption, it was estimated that the average would not exceed 4 
pounds per kw-hour at the switchboard, and the average for the last 
quarter of 1903 and the first six week of this year is below 4 pounds. 
The consumption of energy for a loaded three-car train was estimated 
not to exceed 9.25 kw-hours per train mile; for the last quarter of 
1903 the actual figure was less than 9. The cost of operation per 
train mile (including the power house expenses, the cost of power 
for operating and lighting trains, the maintenance of electrical equip- 
ments, cars and collector rails) was below 13.5 cents per train mile 
for an average train 230 ft. long, and weighing 105 tons, including 
motors. The corresponding cost per steam train, 200 ft. long and 
weighing 77 tons, exclusive of locomotive, but working at a schedule 
speed of 15 miles per hour instead of 20, exceeded 22 cents per train 
mile. The total power station cost did not exceed 0.7 cents per kw- 
hour during the last quarter of 1903.—Lond. Elec. Rev., March 11. 


Capacity of Traction Motors——MU.ier.—An article in which the 
author describes a method for determining the size of a traction 
motor by calculation on the basis of tests of the heating of kindred 
motors. When used on the road, the motor assumes a certain end 
temperature which it maintains nearly constant throughout service. 
Under these conditions the heat which it gives out by radiation is 
equal to the heat produced by the electric current in the motor. 
This end temperature is required to be not over 75° C. over that of 
the surrounding air (in Germany). The total heat which is pro- 
duced in the armature conductors is the sum of i2t, where 7 is the 
current in the conductors at any time and ¢ is a time element. The 
average iron loss is the sum of Wt ~ T, where IV represents the 
different iron losses during the different time elements, ¢ and T, 
is the total time of a trip and return trip. If both the field and arma- 
ture coils of a traction motor are tested at a series of voltages, for 
instance, 200, 300, 400, 500 volts, for continuous running at a tem- 
perature of 75° C. over the temperature of the surrounding air, 
then the watt represents that heat which the motor is able to give 
off at the iron losses which correspond to these voltages. One is, 
therefore, enabled to plot the capacity for continuous running as 
a function of the iron losses. A curve is thus obtained which, when 
once determined for the type of motor, is sufficient to determine the 
size of the motor for given conditions of service. Since a certain 
voltage corresponds to the determined average iron losses, one may 
say that the variations of load in the traction service may be rep- 
resented by a continuous load, the current of which is given by the 
sum of 72¢ + T and the voltage by the sum of Wt + T.—Elek. Zeit., 
March 11. 


Monorail—A description of the model of Behr’s monorail for 
the St. Louis Exposition. It is built on a scale of 3% in. to the foot 
and comprises a circular track and a motor car running on it. 
Current is led to the car by means of two miniature rails running 
along each side of the track. This itself consists of a single running 
rail which is carried—in actual practice—a few feet above the 
ground, and of four guide rails which serve to steady the car in 
case it should tend to oscillate from any cause. The five track rails 
are carried by triangular supports of metal, the running rail being 
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placed at the apex and the guide rails at the sides of the triangle. 
Owing to the mechanical difficulty of reducing the motors to scale, 
somewhat larger motors had to be installed and they are placed in 
the passenger compartment of the car. This in conjunction with 
the very sharp curves of the model track is said to account for the 
somewhat jerky and unsteady running.—Lond. Elec., March 11. 


REFERENCES. 


Electric Railways in Italy—A note stating that on the Milan- 
Varese Railroad several trains have recently been equipped with the 
multiple-unit system and the results have been satisfactory. The 
continuation of this road from Varese to Luino, which is now oper- 
ated by steam, will also be equipped for electric traction and three- 
phase motors will be used in this case. The line from Castle Rai- 
monda to Camerino in central Italy is now being equipped elec- 
trically with the direct-current system. The road from Turin to 
Torre Pellice, of about 50 km. length, is to be changed to electric 
traction, and it is intended to use a single-phase system.—Elek. 
Zeit., March to. 

Tramway Traffic.—Urton.—The first part of an article on through 
booking and conveyance of passengers, parcels and merchandise on 
tramways and light railways.—Lond. Elec. Rev., March 11. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Hackney Station —The first part of an illustrated description of 
the Electricity Works and Destructor Plant of the Metropolitan 
Borough of Hackney. The supply is on the direct-current system 
at 40 volts, and from the commencement flat rates of 8 cents for 
lighting and 4 cents for power have been charged for electrical 
energy. The plant began working in 1901 with a capacity of 1,800 
kw, which has already been increased to 3,372 kw. The refuse de- 
structor consists of 12 cells, each group of four cells being designed 
to deal with 60 tons of refuse per day. The generating plant con- 
sists of two 250-kw sets, two 300-kw sets and one 1,500-kw generator, 
all driven by vertical triple-expansion enclosed high-speed engines, 
provided with condensing plant. In addition there is a booster of 
50 kw driven by a motor.—Lond. Elec. Rev., March 11. 


REFERENCE. 


1,000-kw Double-Current Turbine Generator.—An abstract of a 
specification for a 1,000-kw, double-current generator for the Step- 
ney Electricity Works. It consists of a steam turbine coupled to 
two 500-kw double-current generators in tandem on an extension of 
the turbine shaft. Each machine is shunt wound and multipolar 
and provided with a commutator and three slip rings, the frequency 
of the three-phase currents being 40 to 60 periods per second.—Lond. 
Elec., March 11. 


ELECTRO-PHysICS AND MAGNETISM. 


N-Rays.—In order to disprove the assertion that the effect of 
N-rays is purely subjective, Blondlot has made experiments in pho- 
tographic registration of the effect of these rays upon a small elec- 
tric spark. In all the 40 experiments made only one was unsuc- 
cessful, while all others showed a distinct effect of the N-rays. 
Ballet has used N-rays successfully in order to diagnose some dis- 
eases of the nervous system; there is a diminution in the emission 
of N-rays in paralyzed or atrophied muscles in myopathic and other 
cases. Charpentier and Meyer have found that the intoxication and 
curarization of certain nerves produces a perceptible effect upon the 
radiation of N-rays by the muscles which they control. Jegou has 
found that any wire carrying an electric current emits N-rays; a 
simple means of obtaining N-rays is to take a Leclanche cell and 
to close the circuit for some time. The N-rays are stored in the 
liquid, which becomes a powerful source of the same.—Comptes 
Rendus, February 22; Lond. Elec., March 11. 

N-Rays.—B.tonpiot.—An account of an experimental investiga- 
tion of the dispersion of N-rays and a measurement of their wave 
lengths. A beam of N-rays, when subjected to dispersion by means 
of an aluminum prism, is dissolved into several beams correspond- 
ing to different indices of refraction. The wave lengths of the N- 
rays were found to be much shorter than those of light.—Comptes 
Rendus, January 18; translated in Lond. Elec., March 11. 

Stresses in a Magnetostatic Field——Wavker.—A (Brit.) Physical 
Society paper referring to the observation made by Quincke that 
when a glass bulb containing a solution of ferric chloride was placed 
between the poles of a strong electromagnet, the level of the ‘liquid, 
in a capillary attached to the bulb, fell. This has generally been 
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held to require for its explanation a system of stress which differs 
from the magnetic stresses of electrical type. The present author 
endeavors to show that the experiments can be quite well explained 
by the stresses of the electrical type.—Lond. Elec., March 11. 


REFERENCES. 


Resistance and Temperature.—K6nic.—An article giving the sim- 
ple formulas for calculating the change of electric resistance with 
temperature. He also gives a simple diagram which enables one 
to quickly read of the temperature variations of copper resistances. 
—Elek. Anz., March 3. 


Radium.—Danne.—The first of a series of articles on radium 
salts; the present portion deals with their preparation and prop- 
erties, some interesting illustrations being given—La Nature, 
March 5. 

ELECTRO-CHEMISTRY AND BATTERIES. 

Ferro-Nickel from Pyrrhotite-—Sjyorstept.—An _ illustrated ac- 
count of experiments made at Sault Ste. Marie on the production of 
ferro-nickel direct from the Sudbury nickeliferous pyrrhotite. Ex- 
periments were made to subject the roasted fines to electric smelt- 
ing and an electric furnace was erected for this purpose, in which a 
ferro-nickel pig iron was made from a poor roasted pyrrhotite, with 
about 3 per cent. sulphur and 53 per cent. iron, at the rate of 60 
pounds per hour, with an electrical energy of 108 kw. This is 
equivalent to 225 gross tons per year, corresponding to an expen- 
diture of 230 hp per ton-day. With a furnace of 300 to 500 hp, 
which would be more economical, 180 to 200 hp would probably 
suffice for obtaining a gross ton of metal. But even at that rate the 
intended plant for the manufacture of 50 tons of ferro-nickel pig 
per day would have required an electric installation of 10,000 hp, 
which meant more tiime and expenditure than were considered nec- 
essary. It was, therefore, decided to dead roast the ore, briquette 
the roasted fines and convert the briquettes, together with an addi- 
tion of non-nickeliferous iron ores, by the ordinary blast furnace 
process, into a pig of desired nickel contents.—Jron Age, February 13. 


Electro-Analysis—Hoitarp.—A Faraday Society paper on some 
applications of the theory of electrolysis to the separation of metals 
from one another. He discusses three different principles and gives 
examples of their particular application. The first is to reduce the 
resistance of the bath by suppressing the formation of gas at the 
anode, either by introducing a reducing agent at the anode or by 
the use of a soluble anode. As an application the separation of zinc 
from nickel is discussed. The second method is based on the use 
of a metal for the cathode which prevents the liberation of hydro- 
gen since it has a higher overvoltage for the production of hydro- 
gen than other metals. The third method consists in preventing a 
certain number of metals from precipitating themselves upon the 
cathode by bringing them into the state of complex salts, the sep- 
aration of antimony and tin in a concentrated solution of sodium 
hydrogen sulphide being an example of this principle—Lond. Elec., 
March 11. 

Electrochemical Developments.—BLouNt.—The first of the series 
of Cantor lectures. He stated that the electrochemical industries 
appear at present to pass through a transition stage. Of those 
processes which are already of practical utility, copper refining is 
the most important. Competition between chemical and electro- 
chemical manufacturers is extremely beneficial, since it tends to 
stimulate workers in both fields to further exertion. As a result, 
any electrochemical process for using substances which can also be 
produced chemically is in a more flourishing condition than one 
which forms the sole basis of manufacture. Pure carbonates can 
only be produced electrolytically and, therefore, this particular 
branch is not in quite so healthy a condition as it might be. For 
copper refining, he believes the multiple system to be better than 
the series system, although much depends upon convenience. To 
make a process commercially successful it is necessary to employ 
a high rate of deposition. In the Dolphin plant good circulation 
is effected together with the free admixtures of air with the electro- 
lyte, and a current density of 25 amp. per square foot is used. For 
producing zinc electrolytically, he considers the prospects of obtain- 
ing it from a fused salt as good. “The electrolytic winning of lead 
he considers as absolutely hopeless; while the winning of zinc might 
be large, but the refining, never.’—Lond. Elec., March 11. 


REFERENCE. 


Concentrated Solutions—JoNes AND GETMAN.—A long account 
of an experimental study of the molecular lowering of the freezing 
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point of water produced by concentrated solutions of electrolytes. 
The authors find that, with but few exceptions, electrolytes in gen- 
eral give abnormal molecular depressions of the freezing point in 
concentrated solutions. They conclude that in concentrated solu- 
tions there is combination between the molecules of the dissolved 
substance and the molecules of the solvent, thus removing a part of 
the solvent, as far as freezing point lowering is concerned. To 
explain the conductivity result it is also necessary to assume that 
there is a certain amount of electrolytic dissociation, together with 
the hydration, existing in these solutions —Phys. Rev., March. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Determining the Coefficient of Mutual Induction.—TRowBrRIDGE.— 
A description of a very simple method of determining the coefficient 
of mutual induction. It is based on the following principle: Two 
coils of mutual inductance, M, and of self-inductances, L, and L., 
when joined in series with the windings in the same direction are 
equivalent to a single coil of a self-inductance, L’ = L, + L,+2M. 
When the coils are joined in series so that the lines of force from 
one oppose the lines from the other, the system is equivalent to a 
single self-inductance, L” = L, + L, — 2M. The two coils (pro- 
vided with a commutator for reversing the direction of the current 
through one of them) may be put in one branch of a Wheatstone 
bridge, the other branches of which consist of two non-inductive 
resistances and a variable standard of self-induction. A balance 
for steady currents and for variable currents being obtained when 
the currents are in the same direction through the two-coil gives 
L’. Repeating the balancing, when the currents are in opposite 
direction, gives L”. Thus we get M directly as one-fourth the differ- 
ence between L’ and L”. This method, which is very exact, depends 
on the availability of a variable standard of self-induction. If such 
a standard is not available, the determination of 1/ may be effected 
as follows. A coil of a self-inductance L (preferably intermediate 
between L’ and L”) is prepared and by the bridge method the ratios 
of L’ to L and of L” to L may be found—calling these p and gq, re- 
spectively, M becomes % L (p — q). If L be determined by balanc- 
ing against electrostatic capacity, then M may be calculated, since 
p and q are numerical expressions obtained by the use of the bridge. 
—Phys. Rev., March. 

Magnetograph—Watson.—A (Brit.) Physical Society paper in 
which he describes an instrument resembling in principle the Threl- 
fall quartz-thread gravity balance. The principle is to have a 
magnet suspended on a horizontal quartz fibre kept stretched by 
means of a spring. The center of gravity of the magnet and the 
torsion of the fibre are so adjusted that the axis of the magnet is 
always horizontal. Any variation of the vertical force produces a 
rotation of the magnet about the fibre, which can be suitably re- 
corded by means of a mirror attached to the magnet. The tempera- 
ture compensation is effected by weighing the magnet on the same 
side of the axis of the fibre as the south pole, so that the magnetic 
couple and the couple due to the torsion of the fibre act in the same 
direction. Hence, since an increase in temperature causes one of 
these doubles to decrease and the other to increase, by suitably ad- 
justing the weight and, therefore, the magnitude of the torsion couple, 
complete compensation can be obtained.—Lond. Elec., March 11. 

Electro-Thermometer.—CALLENDAR.—An account of his second 
lecture on electrical methods of measuring temperatures, the first 
lecture having been abstracted in the Digest last week. One of the 
physical problems which can be solved by the application of the 
electric thermometer is the determination of the absolute expansion 
of mercury; although this has been done previously, the results 
require verification, and the author intends to carry out investigations 
in this direction, using a mercury column 60 ft. long in conjunction 
with a platinum resistance thermometer. For determining the ex- 
pansion of various other materials with the temperature, the elec- 
trical methods are likewise very convenient; also for determining 
the latent heat of solutions, for measuring the specific heat of water 
and steam, for observing the lowering of the freezing point of ice 
under pressure, and for determining the temperature of steam at 
different pressures, etc.—Lond. Elec., March 11. A very complete 
illustrated account of the first lecture of Callendar is given in Lond. 
Eng’ing, March 4. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Type-Printing Telegraph—StEMENS,—A long illustrated 
paper read before the Berlin Electrical Society on the new high-speed 
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type-printing telegraph of the Siemens & Halske Company. The 
type printing is done by a photographic method, as shown in Fig. 1. 
On the rim of the type wheel the 45 different letters and types are 
cut out at uniform distances on the periphery. This type wheel 
revolves between an electric spark-gap, F, and a sensible strip of 
paper, P. If a certain letter is between the spark-gap and the 
sensible paper, the arc will send its light through the letter, which 





FIG. I.—TYPE PRINTING TELEGRAPH. 


is cut out in the wheel, and the letter will be printed on the paper 
strip. Since the time of the electric spark is smaller than one- 
millionth second, the paper strip can be moved at practically any 
speed without distorting the letter. The receiver and transmitter 
are operated as two apparatus always revolving in exact synchronism 
at a speed up to 2,000 r.p.m., or even more. In every revolution one 
letter may be printed so that 2,000 letters can be transmitted per 
minute. For every letter transmitted, the transmitter has to send 
out two current impulses, one positive and one negative, which act 
on a relay in the receiving station. By the negative impulses one of 
nine group condensers of the receiving apparatus is charged, while 
by the positive impulses the condenser is discharged at that place 
which corresponds to the desired letter. The apparatus is described 
in detail and profusely illustrated —Elek. Zeit., March to. 
Simultaneous Telegraphy and Telephony.—BruNE AND TurCcHL— 
A description of an instrument called a separator, by means of 
which any existing telephone circuit, whether using earth return 
or metallic return, can be utilized for simultaneous telegraphic and 
telephonic messages. The separator is constructed on the principle 
illustrated in Fig. 2, where E is the source of alternating current 
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FIGS. 2 AND 3.—SIMULTANEOUS TELEGRAPHY AND TELEPHONY. 


and the circuit divides itself into two branches of inductances, R, and 
capacities, C. If this circuit is traversed simultaneously by two 
superimposed sine currents of different frequencies and the con- 
stants of the circuit are so regulated that there exists a certain 
relation between the one frequency and the inductances and capaci- 
ties, then only the current of the other frequency will give rise in 
the core to a resultant flux, differing from zero, and the effects of 
the two currents are thus separated. Fig. 3 illustrates the manner 
in which this system would be utilized for sending one telephonic 
and two telegraphic communications simultaneously over the same 
metallic telephone line, m being the microphone, Te the telephone 
and St the telegraphic station—Nuovo Cimento, October, 1903; ab- 
stracted in Lond. Elec., March 11. 
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Telephony in Great Britain—A long editorial stating that there 
are indications that the telephone industry in Great Britain is ap- 
proaching a crisis. There are at present governmental, municipal 
and private company telephone systems, but up to the present tele- 
phony has not been one of the most successful industries in Eng- 
land; some of those who are carrying it on are doing so at a loss, 
while others are just making it pay its way. The reason is thought 
to be that those connected with telephony feel that its present basis 
is not sufficiently firm. The position of competing telephone con- 
cerns must necessarily be insecure, for telephony is, in the nature 
of things, a business in which competition cannot continue to exist. 
Lond. Elec., March 11. 

REFERENCE. 

Wireless Telegraphy.—Merrs.—An elementary and very clear de- 
scription of the fundamental principles on which wireless telegraphy 
is based. The action of electric waves is explained by means of the 
analogy with a tuning fork.—Rose Technic, March. 





New Books. 





- 

Cours D’E -ecrricitt. By H. Pellat. Paris: Gauthier-Villars, 2 
volumes. Vol. I, 329 pages, 145 illustrations; price, 10 francs. 
Vol. II, 522 pages, 221 illustrations; price, 28 francs. 

These volumes treat successively of most of the essential subjects 
in an academic course of electricity; the outstanding matters of elec- 
trolysis, electro-capillarity and kindred phenomena will be dealt with 
in a forthcoming volume. It is evident that M. Pellat’s audience at 
the Sorbonne consisted more of men already familiar with the 
subject and anxious to hear it expounded by a recognized authority, 
rather than of ordinary college students looking for the usual se- 
quence of subjects with its strict didactic form and goodly array of 
mathematical symbols. 

M. Pellat is always very lucid in his exposition even of the more 
recondite phenomena; he also makes a good defence of his some- 
what radical departure from the time-honored orthodox mode of treat- 
ment. Thus, at the very outset, he admits the importance of Coulomb’s 
law, but declines to use it as the basis of his treatise on electrostatics 
because of its inapplicability to heterogeneous media. As usually 


I 
written, the law of force is F = — q,qg,. The constant, K, shows 


that the medium must be homogeneous; for, if not, the force may 
not act along the line joining the two point charges and may not 
vary as the inverse square of the distance. 

Again, we find the opening chapter of Vol. II devoted to electro- 
dynamics, whilst permanent magnets, electromagnetism and electro- 
magnetic induction follow later on. The reasons assigned for this 
inversion of customary order are that it tends to simplify calcula- 
tions, leads to a shorter mode of treatment, and, above all, shows up 
the real meaning of what is called “quantity of magnetism,” which 
the author emphatically holds to be a mere mathematical concept 
corresponding to nothing real in nature. 

One likes such passages as: “The idea of a force existing between 
two bodies at a distance from each other without an intermediary 
is too repugnant to common sense to be admitted.”. “Newton 
did not say that the heavenly bodies attract each other, but that 
“everything takes place as though they do.” Gilbert’s De WMagnete 
is spoken of as “a remarkable work on the mutual action of 
magnets.” Boyle is credited with the introduction into scientific 
nomenclature of the term electricity, whereas it was first used by 
Charleton in his Ternary of Paradoxes!, page 97, published in 1650, 
when Boyle was in his 24th year. Previous to the coinage of the 
term by Charleton, the adjective form was in use; thus, we had a 
motus electricus, vis electrica, corpora electrica, and the like. 

Our author attributes the discovery of the Leyden jar to Dean von 
Kleist and takes care to note that it was due to a mere accident; 
further on he adds that it was rediscovered in a similar haphazard 
way by young Cunzus while working in the laboratory of Van Muss- 
chenbroeck in the University of Leyden. Though this is by no 
means improbable, yet the good luck of Cunzus has often been 
discredited. 

The principle of the electrophorus is ascribed to Wilcke, of Stock- 


1 See Wheeler Collection in the Library of the American Institute of Elec- 
trical Engineers. 
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holm, m 1762; but the apparatus, as we have it to-day, is unques- 
tionably Volta’s, belonging to the year 1775.2 

A few omissions occur in the development of the old frictional 
machine, which, if supplied, the following would be the main points 
in its evolution: The original globe of sulphur of Von Guericke 
was replaced by one of glass by Hauksbee. In turn, this was changed 
for a glass cylinder by Gordon, a Scotch Benedictine monk, then 
professor at Erfurt, Germany, while Winckler, of Leipsig, substi- 
tuted a leather cushion as a rubber in lieu of the hand of the oper- 
ator. Canton improved the action of the rubber by covering it with 
an amalgam of tin and mercury. Sigaud de la Fond had a plate 
machine constructed in 1756, which was greatly improved some 
years later by Ramsden, of London. 

Much space is given to the theory and operation of the Holtz 
machine, a few paragraphs only being devoted to the Wimshurst, 
which, invented in 1881, is now rapidly replacing its famous pro- 
totype.® 

The Wimshurst machine is rightly said to be practically inde- 
pendent of all atmospheric conditions, to which priceless advantage 
the author might have added two others, viz.: that it is always self- 
exciting when the contacts are clean, as they ought always to be; 
and that it neveg indulges in the provoking idiosyncrasy of changing 
its polarity during a lecture. 

As to its reversibility, the late Mr. Wimshurst was in the habit 
of illustrating this essential feature of influence machines to his 
friends in his laboratory on Clapham Common, London, by sending 
the current from one of the larger machines into a very small one, 
which then acted as a motor and did so very satisfactorily. It would 
be interesting to know if the statement one sometimes hears is really 
true, viz.: that the current from, say, a 20-in. Holtz or Wimshurst 
machine will drive one of similar dimensions as a motor. 

Electrical readers are aware that M. Pellat has done excellent 
work in determining the dielectric constant (K) of paraffine and 
ebonite; Vol. I, Chapter IX, contains an account of his method and 
of the apparatus which he used. 

In Vol. II we notice with pleasure a description of the elegant 
method introduced by our own Steinmetz for determining the in- 
tensity of the current in alternating circuits; it is a well-deserved 
tribute to American talent and originality. 

Only brief reference is made to the discoveries in radioactivity by 
Becquerel and the Curies. The fractionization of the atom by J. J. 
Thomson and the electronic theory of Lodge are not even mentioned ; 
such reticence may, however, be overlooked in view of the author’s 
eloquent insistence throughout on the grand, fruitful work of Clerk 
Maxwell. 





Published by the Bureau des Longi- 
850 pages, illustrated. Price, 


“ANNUAIRE for the year 1904. 
tudes. Paris: Gauthier-Villars. 
1.50 francs. 

This little volume appears for the first time in divided form. 
Hitherto it has contained not only astronomical, physical and chem- 
ical tables, but also geographical and statistical tables.. The yearly 
increasing matter in every department has rendered it necessary 
to publish these two divisions of tables on alternate years. This 
year the astronomical, physical and chemical tables appear. 

It is wonderful how much matter is condensed into so small a 
volume. The first hundred pages relate to calendars. The Gregorian, 
Russian, Jewish, Mussulman, Roman, Chinese and French Republican 
calendars are all given. Then follow a number of astronomical 
tables, occupying 250 pages. More than 300 pages are devoted to 
condensed tables of densities, specific heats, elasticities and other 
physical and chemical data. 

At the end of the book are two interesting special chapters. 
relate respectively to the results of the International Geodetic Con- 
ference, held at Copenhagen in August, 1903, and to an elementary 
explanation of the phenomena of the tides. Electric units receive 
a special chapter from M. Cornu. The terrestrial magnetic elements 
for a number of towns and cities in France are also tabularly stated. 
At Paris, for example, on the 1st of January, 1904, the horizontal 
intensity is given as 0.1984 gauss, the dip 64° 44’ and the declination 
as 14° 36’ W. 

The tables of the book are very valuable, not merely because they 
are in clear and compact form, but also because they are official, and 


They 


2 Volta’s condensing electroscope was destroyed in the fire at Como in 1899; 
one of his “‘piles’’ was saved. 

* James Wimshurst was born in London in 1832, where he died on January 3, 
1903. In 1898 he was elected Fellow of the Royal Society. 
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represent the data accepted by the French Government. An official 
value of a quantity is often a very useful one, altogether apart from 
the question of relative accuracy. 

The book is naturally not free from errors of oversight. For 
example, in defining longitudinal extension, an area is expressed in 
millimeters, where clearly square millimeters is understood. But 
the authors are to be congratulated upon the great compactness and 
extensiveness of the data set forth. 





BOOKS RECEIVED. 


La TELEGRAPHIE SANS Fit. By E Guarini. Bruxelles: Ranlot. 
64 pages, 88 illustrations. Price, 2.50 francs. 
Etectric Toy Maxkinc. By T. O’Conor Sloane. New York: 


Norman W. Henley & Co. Price, $1.00. 
ELECTROCHIMICA. Soda 


Elettrolisi. Ing. F. Villani. 


183 pages, illustrated. 


Caustica, Eloro e Clorati Alcalini per 
Milan: Ulrico Hoepli. Price, 3.50 lire. 


Die ELEKTROMETALLURGIE DER ALKALIMETALLE. By H. Becker. 
Halle: Wilhelm Knapp. 128 pages, 83 illustrations. Price, 6 marks. 
ELectric LIGHTING AND Power DistrisuTion. Vol. II. By W. 


Perren Maycock. London: Whittaker & Co. 690 pages, 407 illus- 
trations. Price, 7s. 6d. 

Dizionario TECNICO IN Quattro Lincue. II. 
Francese, Inglese. 2 Edizione. Ing., Edoardo Webber. 


Ulrico Hoepli. 611 pages. Price, 6 lire. 


Tedesco, Italiano, 
Milan: 











New Portable Power-Factor Meter. 





The ordinary method of ascertaining the power factor of a poly- 
phase circuit by means of a comparison of the output in watts with 
the indicated volt-amperes—a quantity obtained by the multiplication 
of the indicated voltage by the indicated ampere output—is open to 
serious criticism. In addition to the tedium and inconvenience in- 
volved in making three observations, a multiplication and a division, 
there is an evident liability to error caused by the number of oper- 
ations required to obtain the result, which is increased by the fact 
that readings are taken successively and not at the same instant. 





PORTABLE POWER-FACTOR METER. 


The inaccuracy of such a method is demonstrated by the fact that by 
its use there may be shown a power factor of over 100 per cent. 

It has been found possible to avoid errors and to simplify the 
process of determining the power factor of a polyphase circuit by 
employing a single instrument which indicates directly upon a scale 
the power tactor of a circuit, which reproduces on the dial by the 
position of a pointer, the angle of phase difference, and gives the 
actual power in percentage of the apparent power. Such an instru- 
ment made in suitable form for testing purposes is shown in the ac- 
companying illustration of a new portable power factor meter made 
by the Westinghouse Electric & Manufacturing Company. It oper- 
ates with equal facility and accuracy on either a leading or lagging 
current, and indicates whether the current leads or lags, whether 
power is delivered to or by the circuit, and the power factor. 

In principle it consists of two sets of coils, one of which contains 
a separate series winding for each of the phases in the circuit, and the 
other a potential winding which is connected across one phase of 
the circuit. The series coils are so arranged as to produce a re 
sultant rotating field. A small iron vane passing through the poten 
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tial winding forms movable pole pieces for this winding, which take 
up a position in the rotating field depending upon the phase relation 
of the currents producing this field and the voltage impressed upon 
the potential winding. The pointer attached to the shaft carrying 
the movable vane indicates on a scale the angle between the current 
and the voltage, the scale being so graduated as to read directly in 
power factor. Should the power factor of the different phases differ 
from each other, the instrument will indicate the average power 
factor. 

Different instruments are provided for two and three-phase cir- 
cuits. They are made with the same care and accuracy that is em- 
ployed in the manufacture of the other Westinghouse testing in- 
struments, are finely finished and provided with covers which are 
made removable for convenience in use. * 

ee pbs 


Another Large Concern to Build Steam Turbines. 


Another large engine building concern is entering the turbine 
field, the Hooven-Owens-Renschler Company, makers of the Ham- 
ilton Corliss engine at Hamilton, Ohio, having so decided. A 1500- 
kw horizontal turbine is now under construction at the company’s 
extensive shops. It is intended to exhibit this machine at the St. 
Louis World’s Fair. 

A 600-hp compound condensing Hamilton Corliss engine has 
been ordered by the Bayshore Terminal Company of Norfolk, Va. 
It will be direct connected to a direct-current Westinghouse gen- 
erator of 400-kw capacity. An engine of similar capacity is also to 
be installed on the New York and Hudson River Railway and 
Ferry Company at Edgewater, N. J. The generator will also be 
of Westinghouse build. A 300-hp engine has been requisitioned 
by the Chambersburg and Gettysburg Electric Railway Company, of 
Chambersburg, Pa. This will be a belted machine. 





Electromagnetic Track Brake. 





A new electromagnetic brake has been developed by the British 
Thomson-Houston Company, which we illustrate herewith. The 
brake consists of.a cast-steel shoe suspended from a bracket fastened 
to the side of the car truck. This bracket is well ribbed and braced, 
and provided with heavy lugs, which take the thrust of the brake 
through cast-steel links in compression. The bracket is formed to 
act as the seat for two compression springs, which support the brake 
proper by wrought-iron eye-bolts. These springs keep the brake- 
shoe free from the track when it is not in operation. 

The brake-shoe itself consists of a heavy steel casting with a 
cored recess, into which the magnetizing coil, which is energized by 
current from the motors acting as generators, is placed. A brass 
cap or cover is placed over this coil, and so fitted as to form a 
water-tight protection to the coil. A steel core extends through 
the coil providing magnetic circuits, which are completed by sections 
of rail under the end of the coil. 

The terminals of the magnetizing coil consist of insulated flexible 
wires, brought out through bushed holes in the top of the cast-steel 
frame of the shoe. They consist of two wires in duplicate, and are 








FIG, I.—DIAGRAM OF TRACK BRAKE, 


of sufficient length to extend from the end of the coil winding to 
the car underframing without a joint. 

Each shoe is provided with wearing plates for contact with the 
rails. These plates are steel castings, held in place by machined 
bolts, so placed that the plates may be renewed without removing 
the brake-shoe from the truck. 

The brake has been developed in two different forms. The first 
consists of a large shoe with a bracket designed to suit the various 
types of single trucks. Two shoes of this type constitute a set, the 
windings being connected in parallel. This insures protection against 
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failure due to an open circuit. The second is designed for double- 
truck cars, four shoes per car constituting a set, one shoe being at- 
tached to each side frame of each truck. The operating coils of the 
two shoes on one bogie truck are placed in series, and these are placed 
in parallel with the two on the other bogie truck. Thus in case 
of injury to any one shoe or coil only half of the braking effort of 
the car would be rendered inoperative. 

Following are the results of some tests made with the brake, which 
were carried out under actual working conditions on one of the 





FIG. 2.—TRACK BRAKE, 


heaviest routes in England. A four-wheel, double-deck car, with two 
motors, was used, with the following results on emergency stops: 


Speed on applying Time to Distance to Grade 
brake. stop. stop. Down. 

25 m. p. h. 4 seconds 25 yards I in 13 
14 m. p. h. sé 5.3 “~ Level 1 in 14 


The first test represents extreme conditions, such as a car running 
down a steep incline, and considering the grade and the high speed 
the stop was very rapid, being made in about two and one-half car 
lengths. The second test would correspond to the case of a car 
traveling at a moderate speed and obliged to pull up suddenly; it 
will be seen that such a stop can be made in less than a car length. 


SPEED REGULATION DESCENDING GRADES. 


Speed maintained. Grade. Current per motor. 
5 m. p. h. 1 in 13 4 amps. 
I in 14 
5 m. p. h. 1 in 17 a4" 
5m. pi Bs I in 45 2 


The second table is interesting inasmuch as it shows that a low 
and even speed can be maintained when the car is coasting down 
the steepest grades, so that it is always under perfect control. If 
necessary the car can be brought to a stop by further movement of 
the controller handle and held at rest by the wheel brake. 


“a _ 2 — 


Hauling-in Heavy Cables. 


The Knickerbocker Construction Company, 15 Cortlandt Street, 
New York, has acquired the right to use the Grinnell patent hauling 
machine and all the devices connected with it. The principal feature 
of this machine is a chute or guide for the hauling rope, which is 
connected with the hauling machine extending to the opening at the 
duct. The rope coming from this guide goes around sheaves on 
the machine, which insures a perfectly uniform pull entirely regulated 
by the man operating and without any of the surge usual on capstan 
and windlass work. 

By this arrangement any obstruction in the duct can be felt by the 
man operating as readily as if he was pulling directly by hand. When 
the end of the cable reaches the manhole, pulling is continued around 
the chute without making a separate hitch on the cable until sufficient 
is in the manhole for splicing purposes. The pull while perfectly 
uniform can be instantly regulated from nothing to a speed of 40 ft. 
per minute on the ordinary heavy cables. ; 

By the use of this machine the work can be accomplished rapidly 
without any chance of injury to the cable. By the continuation of 
the method of hauling into the manhole and carrying the cable up 
around the large sheaves of the machine, cables can be hauled out 
without injury to them and placed on the reels ready for hauling in 
elsewhere. On the smaller machines gasoline engines are used, and 
on the larger ones steam engines 
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English Portable Testing Set. 


The demand for a testing set suitable for use in an engine room 
and one that can be placed anywhere and be free from the danger 
of erroneous readings resulting from stray fields, led Nalder Bros. 
& Thompson, Limited, of London, to produce the instrument illus- 
trated herewith. The instrument is of the moving coil type, and is 
dead beat. It is fitted with a white enamelled metal scale and a 
metal mirror. The screening of the instrument has received very 
caretul attention, and is stated to be so efficacious that it is almost 
impossible for the reading to be affected, even if it be placed quite 
close to a dynamo or motor. 

The voltmeter resistances are carried in the instrument itself, and 





PORTABLE TESTING SET. 


the current shunts in a separate case. Measurements up to 1,500 amp. 
and 600 volts can be made, and, as a double-pole change-over switch 
is provided, resistances can be measured by the practically simul- 
taneous observation of current potential difference. The pressure 
required to deflect the pointer to the top of the scale on the ammeter 
side (terminals AA) is .12 volts, and, as the scale is divided into 
120 divisions, each division corresponds to .oo1 volt, so that the fall 
of volts on rail joints, etc., can be tested conveniently. The current 
shunts are of a new design, and very convenient for connecting, in 
addition to which they are light. A complete set up to 600 amp. can 
be carried in quite a small box. 


Oil Circuit Breakers. 


The use of circuit-breakers as a means of protecting the car equip- 
ment from dangerous overloads has become quite general and has 
led to the development of several different types of breakers de 
signed especially for this class of service. The oil car circuit-breaker 
shown in the accompanying cut, manufactured by the Hartman Cir 
cuit-Breaker Company, of Mansfield, Ohio, is designed to take the 
place of the fuse block and hood switch on the car. It automatically 
opens the circuit in case of overload or short-circuit and it can be 
operated by hand as readily as the usual hood switch. 

The switch and current-carrying parts are immersed in oil within 
a tight cast-iron case. The feature of oil insulation permits of more 
compact and simple construction than is possible with the usual 
magnetic blow-out type. The distinctive feature of the circuit- 
breaker, however, is the use of a series break, consisting of five 
double-break plug contacts connected in such manner as to give ten 
breaks in series. The circuit is broken simultaneously at ten distinct 
points, and the break taking place in oil there is absolutely no de- 
structive arcing, and the circuit-breaker will open quickly and safely 
on the severest overloads 

The operating mechanism is very simple and consists of a vertical 
rod, to the lower end of which are attached the movable bridging 
contacts. The rod operates in a brass bearing and is controlled by 
a toggle. A slight turn of the handle will cause the toggle to 
straighten out, thus raising the contact rod and effecting the closing 
and locking of the switch. The tripping coil is immersed in oil 
within the case, and, when an overload occurs, the plunger or core 
operating within the brass tube of the solenoid delivers a strong 
hammer blow against an extension of the lower joint of the toggle, 
throwing the toggle out of center and effecting the opening of the 
switch. Ample space is provided between the live parts of the switch 
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and the cast-iron case, and, as an additional precaution against 
grounding, the case is lined with insulating cement. Connection to 
the outside circuit is made within the case by mearis of insulated 
cables. 

While the circuit-breaker was primarily designed for car service 
it is also well adapted for switchboard use. It is usually placed 
on the back of the panel with the handle rod projecting through 





CIRCUIT BREAKER, 


the board, and the circuit-breaker is opened or closed by hand from 
the front of the board. The circuit-breaker is also especially well 
adapted for the protection of motors in mills and factories, for the 
reason that it is not affected by damp and dirty locations, and there 
being no exposed current-carrying parts, the circuit-breaker is never 
a source of danger to those who may be working in the vicinity. 





Mine Locomotive. 


The accompanying illustration shows an electric locomotive for 
mine and tunnel work recently designed by the Electric Construction 
Company, of London, and Wolverhampton, England. Owing to the 
space limitations in this class of work machines to be adapted to the 
conditions must be small and compact. In this particular instance 





MINE LOCOMOTIVE. 


the locomotives were specified not to exceed 3 ft. in width, 3 ft. 4 in 
in height, as the tunnel is only 6 ft. high at its maximum point. 
The total weight of a complete locomotive of this type is about 4% 
tons. It is capable of hauling a load of 35 tons at a speed of 5 miles 
to 6 miles an hour, but when running light it can attain 10 miles 
It is fitted with two motors, each having a normal capacity 


Ordinary 


an hour. 
of about 12% hp. They can be controlled from either end. 
hand brakes and also emergency brakes are provided. 

Power is conveyed to and from the locomotive by two overhead 
wires. 








NEWS OF THE WEEK. 





Financial Intelligence. 





THE WEEK IN WALL STREET.—There was considerable 
activity in the stock market and strength in prices on the announce- 
ments regarding the practical winding up of the Northern Securi- 
ties Company. This naturally affected the rest of the list to a 
greater or less extent. Later in the week some uncertainty seemed 
to prevail as to the distribution of the Northern Securities’ assets 
so far as its holdings in Northern Pacific and Great Northern were 
concerned, the effect of which was to cause a rather sharp decline in 
prices throughout the list. On Friday, however, the market recov- 
ered its tone and there was a renewed advance. Excepting these 
stocks there were no important developments. There was more or 
less renewed bullish manipulation in Amalgamated Copper. Among 
the industrial stocks the most important change was that in Allis- 
Chalmers preferred, the result of the week’s trading being a net loss 
of 10% points, the closing quotation being also the lowest, namely, 
30%. This stock touched 48 during the week. The common stock 
closed at the highest figure of the week—83g—this being a net gain 
of 3% point. General Electric made a net gain of two points, closing 
at 166, ex-div., while Westinghouse common lost 1% points, closing 
at 16114, which was also the lowest price of the week, the highest 
being 166. In the traction list there was considerable activity in 
trading in Brooklyn Rapid Transit, the total number of shares dealt 
in being 142,360. This stock fluctuated between 42% and 44%, clos- 
ing at 43%, this being a net loss of 54 point. Metropolitan Street 
Railway was also active as to trading, 35.475 shares being sold at 
prices ranging between 110 and 113%, the closing quotation being 
111, ex-div., this being a net gain of one point. Western Union kept 
quite steady throughout the week, closing at 8814, this being a gain 
of % point. On the curb there was a fair demand for investment 
issues, with generally higher prices for the entire list. Following 
are the closing quotations of March 29: 


NEW YORK, 


Mar. 22 Mar.29 Mar. 15 Mar.29 





Allis-Chalmers Co. ......... 6% 7% Electric Vehicle. aca) ae 646 
Allis-Chalmers Co. yea.- . 3934 40 Electric Vehicle pfd. ivoane ae 10 
American Tel. & Cable. 84 84 General Electric. ........... 168 165 
American Tel. & Tel. .. 124 124 Hudson River Tel........... ‘ és 
American Dist. Tel ..... 22 23 Metropolitan St. Ry......... 1124 111s, 
Brooklyn Rapid Transit. . 43 4354 Ba ee Oa Ws Ds 008s 0ceec-e oe os 
Commercial Cable. eee |... 173 oe errr : 
Electric Boat. . perk wee, Ce 21 Western Union Tel...... ... 88 8816 
Electric Boat pfd........ = 52 Westinghouse com.......... 163 159 
Electric Lead Reduction... % m Westinghouse pfd........... 175 175 
BOSTON. 
Mar. 22 Mar. 29 Mar. 15 Mar.29 
American Tel. & Tel .. .... 124 125% Western Tel. & Tel. pfd..... 75 75 
Cumberland Telephone....*115 114 Mexican Telephone......... 1% 144 
Edison Elec. Illum.......... 233 234 New England Telephone. . 117 12034 
Gereral Electric............. 168 166 ee eee 19 1844 
Western Tel. & Tel.......... 83g 84 Mass. Elec. Ry. pfd...... . 72 72% 
PHILADELPHIA, 
Mar. 22 Mar. 29 Mar. 15 Mar.29 
American Railways......... 43 43 Phila, Traction..... .... 9546 
Elec. Storage battery... ... 57 56 Phila. Electric 5% 
Elec. Storage Battery pfd. 57 56 Phila. Rapid Trans......... 14 
Elec. Co. of America. . .... 8 8 
CHICAGO, 
Mar. 22 Mar. 29 Mar. 15 Mar. 2 
Central Union Tel. ......... a oy National Carbon pfd........ 997% 100 
Ghicago Edison.............. 150 . Metropolitan Elevy.com..... 16% 16 
Ohicago Oity Ry.... ........ 155 165 Cnion THAGUON. ....<ccceccer 8 5 
ND ES GUD, sovctevvacecce uA Union Traction pfd......... ; 30 
National Carbon ievien 30 ae 29 


*Asked 


ST. LOUIS BELL STOCK.—In order to provide additional capi- 
tal for the removal in St. Louis of overhead wires, the connection of 
Southwest Missouri lines, extension of toll service, completion of its 
systems in the southwestern portion of the State, and the betterment 
of its urban properties, the shareholders of the Bell Telephone Com- 
pany of Missouri will, on May 17, vote to increase the capital stock 
from $4,000,000 to $10,000,000. Treasurer Fritz Nisbet states that 
the directors will be given power to issue this stock from time to 
time. The right will be offered present holders of the stock to sub- 
scribe to the new issue at par. 

NEW GENERAL ELECTRIC STOCK.—The $3,325,000 of new 
stock, the issue of which General Electric stockholders will be asked 
to approve at a special meeting on May 10, will leave approximately 
$4,387,600 stock available for sale to present holders. The authorized 
capitalization of General Electric is $45,000,000, of which $43,937,400 
was outstanding in February, 1903, leaving $1,062,600 in the treasury. 
This balance, with the $3,325,000 now to be authorized, will make 
$4,387,600, or practically 10 per cent. of the outstanding capitaliza- 
tion, as it was reported a year ago. 


ELECTRIC STOR. AGE BATTERY REPORT.—The Electric 
Storage Battery Company reports as follows for the year ended 
December 31, 1903: 

















1903. 1902. 19O!. 1900. 
oO SP errr rt, See Ree SESVUREES. - teeecuen, be sieee's $1,447,519 
ERDOMOES ccccccvcereceeseuseens SEEDS. | ccc Rabe de Wee ewe 297,779 
SPT eee eULeLE LEP ierre er SEMOG OI ceéiduce. Foewuiee $1,149,140 
OTREF INCOME wcciscccccsresoces SOBEL. Naccstee Vi0ddeen 168,105 
OTR SOOM bi see ceeceeeeee s $1,501,591 $1,113,199 $900,243 $1,317,845 
EPINIGONGN: 5624403 750 Ke ve av avess 812,435 812,427 BIS 4IS  svvevsse 
SULPIUS 6 coeds sstettevisoonses $689,156 $300,772 $87,830 ...seeee 


The condensed balance sheet of the Electric Storage Battery Com- 
pany as of December 31, 1903, is as follows: 








Assets: 1903. 1902. 
PAG MEU ONORINILG (Cc bei Sewn taV dba ee Cos Vib Ssa Ces $283,482 $241,279 
TOORBUEY  TROGN 6 ib. 06s Cece ni ctee veces ctvdedeewuas 1,750,575 1,750,575 
Stocks and bonds in other corpor.....scccccecccseue 2,839,831 2,845,482 
Patents, agreements and franchises...............64. 13,564,866 13,523,796 
pT TCE UOTE LATE ET 71,000 15,000 
Ee he) er EES CEE TR TER POT COTS eee 357,495 521,503 
POG "FOCEIVEONS 5s 60 be iws dh boda ee Se verse en ceks 1,500,820 1,004,568 
PRUNE TOCIUOIG  siaawine 0 Sie sor h vind eceesa sé esO wees 240,528 47,065 
STs EG Tey Maier Fe ewes Vee eee evewues ye 707,829 574,329 

EE aoe Haka vou 6 ake Beale ie Reise ek Ow . . $21,316,429 $20,532,601 

Liabilities: 

PSCPET MUOUN Sb 66 KCias cade betes Clie ckearneeraen $453,700 $5,000,000 
TS SP ee ee ee ee ee eee re ee 17,546,300 13,000,000 
0 ee OEE See ee ere rer ee tae 107,011 94,292 
Oe ge Re 0 eee, er ee 15937 1,737 
EE NET Nv arts doula ee yc s'a4.5b Sob eae tae oad 4,523 4,523 
a SD BD TID S505. 055.8 80:40 bac Neie a 0-4 013 Ca eereee 2,972,632 2,323,354 
Res. for plant deprec., bad debts and unfinished con- 

EO FSS N 5a de ew OAV SEER HOR Deo Meee ee eS 230,522 104,216 

BOUNCE MOAN S ERY PO RIN ITED OU EE EU CCE E EATER $21,316,429 $20,532,601 


AMERICAN MARCONI REPORT.—The Marconi Wireless Tel- 
egraph Company, of America, issues the following statement as of 
January 31, 1904: 











Assets: 1904. ‘ 1903. 
POE Se, WOON WI, Cl is 6.6. hbo os0 SK cor ese wales $5,318,494 $5,286,494 
Cost of stations, etc.......... éRewibd Can oom welaard 175,606 139,939 
ee SR ee ee ee ee ee er ee eee eee 14,770 31,224 
PEE SRO oc we baeed s Oe enw ean’ sete 31,088 18,382 
Cash ...ccceee. TCCUeaT ELE Oe 22,115 155432 
EES MEE ORR eso he kc. t ureters aoa 6 oars 1,216 1,204 
REN ag! Chiao aik: 8 be 5 wie e. 6 eee Rae 582,760 700,000 
Organization expenses, salaries, office and station ex- 

ae MP EE ER ROTC EEE Tee Tee ee Cree 85,183 35,468 
ROE Shae ads 6h ors oo Ki 89S dee Baislere 4s aslo vise e sees $6,231,232 $6,228,166 

Liabilities: 

SINE Sry Leia aie bg ye! ihre. 93°) skins aca OR tee ela $6,190,000 $6,190,000 
PAD WRPGIIS 5.5 656.606 6S ssnssle cog nesecsutesseees 17,232 38,166 
eee eee ree Teer 24,000 aoe 

EES ik ha ch aee ee bidet een see Lake OTe SOR ae $6,231,232 $6,228,166 


The annual meeting will be held on April 18. 


DIVIDENDS.—The New England Telephone and Telegraph Com- 
pany directors have declared the regular quarterly dividend of 1% 
per cent., payable May 16. The directors of the Hall Signal Company 
have declared a regular quarterly dividend of 1% per cent. on its 
common stock and a dividend of 6 per cent. on its preferred stock, 
payable April 1. The directors of the Cincinnati, Newport and Cov- 
ington Light and Traction Company have declared the regular quar- 
terly dividend on the preferred stock of 1% per cent., payable April 15. 


MICHIGAN TELEPHONE BONDS.—A deed conveying all 
the property of the Michigan Telephone Company to the Michigan 
State Telephone Company, as the assignee of N. W. Harris, the pur- 
chaser under foreclosure, has been filed. There was filed at the 
same time a first mortgage executed by the Michigan State Telephone 
Company to the Old Colony Trust Company, of Boston, for $10,- 
000,000 to secure an issue of a like amount of 5 per cent. thirty-year 
gold bonds. 


BOSTON AND WORCESTER TROLLEY.—The Boston and 
Worcester Street Railway Company has petitioned the Massachusetts 
Railroad Commissioners for permission to issue $100,000 additional 
capital stock and also $200,000 twenty-year 4% per cent. bonds, the 
proceeds to be used to pay for expenses and new equipment. 


KEYSTONE TELEPHONE BONDS.—It is stated that as soon 
as market conditions will permit, the Keystone Telephone Company, 
of Philadelphia, Pa., will ask authorization to issue $5,000,000 bonds, 
of which $3,500,000 will be sold at once. 
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BRITISH MARCONI WIRELESS.—The report of the Marconi 
Company for the year ended September 30 last, to be submitted to 
the annual meeting, shows receipts for the year of £36,376, £10,607 
in excess of the general charges. 


CUMBERLAND TELEPHONE reports February gross $319,591, 
as compared with $277,769 last year, with a net gain in surplus of 
$31,121, the total February surplus being $118,556. 


Commercial Intelligence. 


THE WEEK IN TRADE.—Retail business has improved some- 
what under the stimulus of better weather, and the tone of wholesale 
and jobbing trade is thereby strengthened. On the whole, however, 
distribution is not equal to that of a year ago. Other favorable fea- 
tures are the better winter wheat condition, and evidences of further 
activity and strength in the iron and steel trades. There is more 
doing in building, but threatened disturbances in labor circles con- 
stitute a drawback at several large centers. Country roads are in 
poor condition and collections are a source of complaint. Railway 
earnings tend to improve as transportation difficulties are surmount- 
ed, and the outlook is that gross receipts for March will show a 
slight increase over those of the corresponding month last year. 
There is still complaint of lack of cars, particularly in the coke pro- 
ducing districts. The decisions of the bituminous coal miners not 
to strike has been a decided element of strength to general business 
throughout the West. The industrial situation is quite satisfactory, 
although unrest tends to increase as spring advances. Reports from 
the Northwest indicate that the lumber cut in that section is much 
smaller than that of a year ago. In Maine, however, the cut is a 
good one. It is reported that Minneapolis flour mills have shut 
down, owing to the decreased demand for flour. Export trade from 
San Francisco is good with all parts of the world except Hawaii. 
Recent rains in the lower Mississippi Valley have helped the farmers, 
who are now actively engaged in planting. Cotton is coming up in 
Texas, where the winter wheat crop is in good condition. The situa- 
tion in the metal markets generally is a very satisfactory one. Fin- 
ished products have improved. Sales of steel rails are more numer- 
ous, and transportation companies are buying shop and track mate- 
rials, an order for 8,000 cars having been placed with Chicago 
manufacturers. The market at Pittsburg for steel billets and sheet 
bars is very firm, with a heavy demand. The country’s iron fur- 
naces are pretty well supplied with orders up to July 1, and finishing 
mills have fully three months’ production booked. Other metals have 
been stronger, copper notably so on an increased foreign and domestic 
demand. Domestic consumers are showing rather more interest, but 
orders from home sources are still below the average. The lack is, 
however, off-set by the very large export business which amounts 
to 15,500 tons so far this month and is expected to reach 20,000 to 
21,000 tons for the entire month of March. The closing prices of 
the week were 123%, @ 13 c. for Lake; 1254 @ 12% c. for electrolytic, 
and 12% @ 12% c. for casting stock. During the week ending 
March 24 there were 215 business failures, according to Bradstreet’s 
compilation, against 193 the week previous and 175 the corresponding 
week last year. 


INCANDESCENT LAMPS.—It is understood that incandescent 
lamp makers have been holding convention in Cleveland and New 
York the last week or two, but the intention and results have not 
been disclosed. A great many rumors are afloat as to the object 
and “plan of campaign.” One definite statement that is warranted, 
however, by the conditions known as we go to press is that the 
Sawyer-Man Company, which is controlled by the Westinghouse 
Electric interests, has declined to enter the pool, or combination, or 
whatever it may be, as to policy and prices. Pending authoritative 
announcements on the general subject, the following from a Cleve- 
land newspaper will fairly serve the same purpose: “Electric lamp 
manufacturers all over the country have formed an agreement by 
which prices will be maintained at a uniform rate. The agreement 
was reached at a meeting of representative manufacturers last week 
at The Hollenden. There was no suggestion of combination and 
competition will be as active as before, but by uniting on uniform 
rates cutting will be eliminated and competition will be determined 
by quality of products, thereby greatly benefiting the consumer, it 
is said. The meeting was called to make adjustment of the differ- 
ences existing between the various companies because of the uni- 
versal use of patents controlled by the General Electric Company. 
This concern owned a number of patents for incandescent lamps, but 
the patents had been in general use by all the manufacturers. The 
General Electric Company was finally forced to press its claims in 
self-defense and suits were begun against manufacturers and dealers 
who had been using the patents. The latter concluded that they 





had better pay royalties and be sure of their ground, rather than 
bear the expense of litigation, and such arrangements were made 
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with every lamp company in the country. These companies, in 
taking the license, agreed to maintain the scale of prices which had 
been observed by the best established companies for a number of 
years. This action will not raise the price above that formerly 
charged for first-class lamps, but will take off the market lamps of 
unrecognized makes for which, it was claimed, was charged any 
price the purchaser would pay. The result will be that the pur- 
chaser will pay no higher price than formerly and will be sure to 
incur no liability for damages for infringement of the patents, dealers 
claim. All suits against the licensees and customers are withdrawn 
and the arrangements do not affect the identities or the managements 
of the various companies concerned in the least. The prices are 
those under which the Edison lamp has been sold. All existing 
contracts will be filled at the prices prevailing at the time of contract.” 

SOME C. & C. ORDERS.—The C. & C. Electric Company, 143 
Liberty Street, New York, has secured an order for a 300-kw, three- 
bearing belted generator from the Electric Company of America, 
Philadelphia. The machine will be used for both light and power 
purposes in the company’s central station plant at Atlantic City, 
N. J. The Aetna (Ind.) Power Company has ordered one 180-kw 
and one 40-kw two-bearing generator for light and power use. A 


100-kw, direct-connected generator” has been called for by the 
Citizens’ Electric Light & Power Company, of Altoona, Pa. The 
This 


engine will be a 150-hp one, built by the Erie City Iron Works. 
outfit is intended for lighting. A generator of 100-kw capacity has 
been ordered by the National Meter Company for direct connection 
to a Nash gas engine. This equipment is to be used for lighting 
the Steeplechase Park at Coney Island. A similar outfit has been 
ordered for shipment to St. Louis, Mo. Two 4o-kw and one 25-kw 
direct-connected generators have been ordered for the Mechanics’ 
laboratory, University of Pennsylvania, Philadelphia. The engines 
will be of Westinghouse manufacture. A 12%-kw, also an 18-kw 
generator, have been ordéred by the National Meter Company for 
direct connection to 20-hp and 30-hp Nash gas engines for the St. 
Louis exhibition. The Roberts Chemical Company, of Niagara 
Falls, is to be shipped a 100-kw special generator for direct coupling 
to an alternating-current motor already installed. This equipment 
will be used for electrolytic purposes. A 125-kw engine type gen- 
erator is to be installed in the plant of the Brylgon Steel Casting 
Company, at New Castle, Del. The engine will be of Harrisburg 
build. The C. & C. people also report receipt of an order for a 
number of motors to be used for driving machine tools in the Bos- 
ton Navy Yard. Three motors have also been ordered through 
Feer & Clarkson, of Lebanon, Pa., for operating hoists at the Brook- 
lyn Navy Yard. 

LAUNCH WORK AT BAYONNE, N. J.—The Electric Launch 
Company is very busy with a great many orders for various types of 
pleasure launches and yachts. W. B. Dinsmore, Jr., of New York, 
has placed an order for a 21-foot electric launch for use on Tuxedo 
Lake. The success of the electrics at Tuxedo during the past two 
years has very much interested society, and boating is expected to be- 
come very popular during the coming season. Mr. A. Montgomery 
Ward, of Chicago, has ordered a 30-foot electric launch for use at 
Oconomowoc, Wis., one of Chicago’s most attractive summer re- 
sorts. The launch will be of special design so that it can be taken 
from one lake to the other over an incline railway built by the cot- 
tagers, connecting two lakes. Mr. C. A. Grippin, of Bridgeport, has 
ordered a large electric cabin launch for use at Lake George. The 
launch will be used for pleasure purposes and also for conveying 
guests from the railroad station to Mr. Grippin’s camp on Cull 
Bay Point, where for two years he has been building his summer 
home. A private electric light plant for lighting the residence and 
charging the launch has been installed. By an ingenious arrange- 
ment the residence can be lighted by the electricity in the launch if 
the electric plant is not running. Mr. Moritz Walther, of New 
York has purchased a large electric cabin launch for use on Upper 
Saranac Lake in the Adirondacks. This boat will join a large fleet 
of electric boats now in use on this lake. A powerful electric 
searchlight will be furnished the launch, enabling the boat to navi- 
gate at all hours of the night. 

LORAIN SPECIAL WORK FOR MANILA.—The Lorain Steel 
Company branch of the United States Steel Corporation has cap- 
tured the contract for the special work for the Manila electric trac- 
tion system, in face of severe British competition. The contract, 
which is valued at about $30,000, calls for delivery of the material 
May—June. As: previously noted in these columns, J. G. White & 
Co. have the contract for the construction of the system, which is 
also to light the Philippine capital. An American syndicate com- 
posed of Charles F. Swift, of Detroit, Mich.; Ex-President Frank 
H. Buhl, of the Sharon (Pa.) Steel Company; F. Kimberley, of 
Sharon; J. G. White, President Smith, of the Pittsburg Securities 
Company, and other Westinghouse interests, will operate the lines, 
etc. Westinghouse equipment will be installed in the power station. 
A contract will be awarded next week for 100 cars. 
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HUGE CONTRACT FOR ANDERSON SWITCHES.—The 
Albert & J. M. Anderson Manufacturing Company have secured what 
is said to be the largest contract for switches ever awarded. The 
contract was allotted by the New York Edison Co. and calls for 
special type edgewise switches in the manufacturing of which no less 
than 58 tons of copper will be used. Delivery is called for in six 
months. The Metropolitan Street Railway Company of New York 
has ordered a substantial lot of big service switches. Eccles & 
Smith, of San Francisco, have sent in a requisition for 3,000 straight 
line hangers, ears, pull-offs, etc., for use on the new 30-mile Hunt- 
ington road. The Interborough Rapid Transit Company of New 
York has ordered yoo heater switches with magnetic blowout. An 
elaborate switchboard outfit has been ordered for the purpose of 
testing different kinds of current in the Lamp Testing Bureau, New 
York. The Anderson people have also got a number of fair-sized 
orders in hand for their various specialties to be shipped to the Brit- 
ish electrical engineering and contracting concern, Robert W. Black- 
well & Co., Limited. 

THE BALL ENGINE COMPANY, Erie, Pa., has made the fol- 
lowing recent shipments: National Tube Works, Pittsburg, Pa., 
one 800-hp cross compound Corliss engine, direct connected to alter- 
nator. United States Coal Company, Dillonvale, Ohio, one 500-hp 
Corliss direct-connected engine. Whiting Foundry Equipment Com- 
pany, Harvey, Ill. one 400-hp Corliss direct-connected engine. 
Continental Coal Company, Jacksonville, Ohio, one 400-hp engine. 
Steamer “City of Buffalo,” Detroit, Mich., one 80-hp direct-con- 
nected engine. J. M. Denholm Bros. & Co., Ltd., East Liberty, Pa., 
one 150-hp direct-connected engine. Leyden Coal Co., Leyden, Colo., 
one 175-hp engine. Forest Park Highlands Amusement Company, 
St. Louis, Mo., two 175-hp direct-connected engines. Semet-Solvay 
Co., Syracuse, N. Y., two 150-hp direct-connected engines. Dilworth, 
Porter & Co., Ltd., Pittsburg, Pa., three 50-hp engines. Union Ice 
Company, Bakersfield, Cal., one 350-hp engine. Soldiers and Sailors’ 
Home, Grand Island, Neb., one 75-hp direct-connected engine. 

TRANSMISSION IN OREGON.—The Rock Creek Power and 
Transmission Company of Baker City, Oregon, is installing a plant 
near that place, consisting of two 400-kw three-phase, 60 cycle Gen- 
eral Electric generators, directly coupled to go0o-hp water wheels, 
running at 450 r.p.m. The latter were furnished by the Pelton Water 
Wheel Company, of San Francisco, and operate under a head of 
goo ft. Three 300-kw three-phase transformers raise the voltage to 
22,500—at which pressure it is transmitted 27 miles to Baker City, 
and 17 miles in another direction to adjoining mining properties. A 
mixed light and motor load has been secured up to capacity of the 
two generators. The latter will operate during the greater portion 
of the time in parallel, but a single governor of the hydraulic pattern 
will control both units. This plant is the most important of its kind 
in eastern Oregon, and is expected to be in commercial operation the 
latter part of this coming May. 

EQUIPMENT FOR MEXICAN CAR SHOPS.—Now that the 
Mexican Car & Foundry Company, S. A., has been organized under 
the concession granted to Isaac M. Hutchison, of Mexico City, con- 
tracts for machine tools, which are to be electrically operated, will 
be let practically immediately for installation in the company’s plant 
to be built about four miles north of the Mexican capital. The in- 
itial capacity of the factory will be five cars daily. Later on it is 
intended to build trolley cars. M. Hutchison is president and gen- 
eral manager of the company. He has represented the Mexican in- 
terests of the St. Louis Car Company for some time past. He also 
looks after the business of the Niles-Bement-Pond Company and 
A. L. Ide & Sons. About $100,000 gold will be expended for equip- 
ment in the first instance. The works will be electrically lighted. 


LIGHTING EQUIPMENTS FOR NEW YORK.—The engineer- 
ing and contracting firm of Mackenzie, Quarrier & Ferguson, 114 
Liberty Street, New York, has secured within the past few days 
several orders for Harrisburg engines to be installed in New York. 
The Women’s Hospital, One Hundred and Tenth Street, is to be 
equipped with two 150-hp engines to be direct connected to 100-kw 
Western Electric Company generators, for lighting purposes. Luch- 
ow’s Restaurant, Fourteenth Street, is to be provided with a 9o-hp 
engine for direct connection to a Western Electric generator of 60- 
kw capacity, also for lighting use. The Hanover Fire Insurance 
Company, 34 Pine Street, has ordered a 75-hp engine to be direct 
connected to a 50-kw General Electric generator. This outfit will 
be utilized for additional lighting purposes. 

AMERICAN BRIDGE COMPANY.—A number of changes are 
announced in connection with the American Bridge Company. The 
Eastern and Pittsburgh divisions of the company’s business have 
been abolished, and the plants now embraced in them have been put 
in charge of Mr. R. J. Davis, as operating manager, with head- 
quarters in the Frick Building, Pittsburg. President Alfred J. 
Major gives the schedule below for the removal of the general 
offices of this company from Philadelphia to Frick Building, Pitts- 
burg: March 26, president, assistant to president and operating man- 
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ager, March 31, auditing department; April 9, treasury department. 
Notable gains and economies are expected to attend this concentra- 
tion of effort and management. 

EQUIPMENT FOR FLORIDA PLANT.—The Manatee Light 
and Power Company of Bradentown, Fla., is about to extend con- 
siderably its plant, and has just awarded contracts for additional 
generators and engines. The new machinery to be installed will 
have a capacity of 700 kw. The generators have been ordered from 
the Bullock Electric Manufacturing Company. There will be three 
machines, a 300 kw alternating-current engine type, 60-cycle, 200 
r.p.m. generator; one 300-kw 550-volt, 200 r.p.m engine type railway 
generator, and a 550-volt belted railway generator of 100 kw 
capacity. The 300-kw generators will be direct connected to engines 
to be built by the Harrisburg, Pa., Foundry and Machine Works. 


EQUIPMENT FOR MEXICAN MINES.—The United Mining 
and Development Company of America, 66 Broadway, has just let 
contracts through E. Gybbon Spilsbury, of the E. G. Spilsbury Engi- 
neering Company, 45 Broadway, for considerable electrical equipment 
to be installed in its Mexican property. A water power plant is to 
be built for the purpose of operating the company’s mines. The 
initial equipment will be about 400 hp. The generator will be of 
Westinghouse build. A Pelton water wheel will be used. A large 
lot of machine tools to be electrically operated, have been ordered 
through Mexican concerns, who represent American manufacturers 
in the Southern republic. 

GILMORE GENERATORS FOR ENGLAND.—The Gilmore 
Electric Co., of Boston, and Postal Telegraph Building, New York, 
recently secured a contract for four generators of 80-kw capacity each 
for lighting an asylum in the vicinity of Liverpool. The generators 
will be direct connected to Scotch engines. An order for six ma- 
chines of similar capacity has just been received for shipment to 
London, where the generators will be used for both light and power 
purposes. 

THOMAS INSULATORS FOR MEXICO.—Thomas & Son, of 
East Liverpool, Ohio, have been awarded a contract for 40,000 in- 
sulators by the Mexican Light & Power Company, Limited, for use 
in the construction of the Mecaxa-Mexico City transmission system. 
Various other interesting contracts will be let shortly by the Mexican 
company, whose New York offices are at 29 Broadway, and of which 
F. S. Pearson is the consulting engineer. 


LIGHTING FOR BLOOMINGDALE STORE —The Bullock 
Electric Manufacturing Company, through its New York office, has 
secured a contract for lighting equipment to be installed in Bloom- 
ingdale Brothers Department Store, East Fifty-ninth Street. A 
150-kw three-bearing slow-speed belted generator and a 200-r.p.m. 
engine of 100-kw capacity direct-connected to a Watertown engine 
have been ordered. 

CHICAGO, ILL.—Articles of incorporation will be filed at 
Springfield, Ill., by the United States Telegraph and Telephone Com- 
pany. The plan, it is said, is to absorb the National Telegraph 
News Company of Chicago, the Sempire Clock Company of St. 
Louis, and the Chicago and Milwaukee Telegraph Company, of Mil- 
waukee. 

EQUIPMENT FOR TWENTY-THIRD STREET FERRY 
HOUSES.—It is proposed to install a plant of about 400-kw capac- 
ity for the purpose of generating current to light the new Central, 
Erie and Lackawanna ferry houses, West Twenty-third Street. 
Kenneth M. Murchison, Jr., 5 West Thirty-first Street, is now 
drawing up the plans. 

ELECTRIC PUMPS FOR PHILIPPINE DRY DOCK.—The 
International Steam Pump Company, 114 Liberty Street, New York, 
has secured the contract for the large electrically operated Blake 
pumps to be used on the steel dry dock now under construction at 
Sparrow’s Point by the Maryland Steel Company for use in the 
Cavite Naval Station, Philippine Islands. 


WAGNER MOTORS ADOPTED.—The Wagner Electric Manu- 
facturing Company, St. Paul Building, will fill all future power 
motor requirements for the Public Service Corporation of New 
Jersey. Under 35-hp the machines will be of single phase type. 
Above that size the motors will be polyphase. 

ROBB ENGINE FOR SCOTCH LIGHTING PLANT.—J. G. 
White & Co., Ltd., of London, has placed an order for a 300-hp Robb 
engine which is to be installed in the municipal lighting plant at 
Perth, Scotland. 

ELECTRIC ROCK DRILLS FOR NEW ZEALAND.—The 
Denver (Col.) Engineering Works have secured a substantial con- 
tract for electrically operated’ rock drills for installation in New 
Zealand mines. 

THE PERKINS MACHINE COMPANY, South Boston, Mass., 
has purchased the Slater Engine Works at Warren, Mass. The 
Perkins Company manufactures presses, punches, shears, etc. 
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DIRECTORY OF ELECTRICAL ASSOCIA- 
TIONS, SOCIETIES, ETC. 


(Published first issue of each month.) 

American Evectrochemicat Society. Secretary, C. J. Reed, 929 Chestnut 
Street, Philadelphia, Pa. General meeting, Washington, D. C., April 7, 8 and 
9, 1904. ’ 

AMERICAN Exvectro-THeraPpeutic Association. Secretary, Dr. C. E. Skin- 
ner, New Haven, Corin. Next meeting, St. Louis, Sept. 13, 1904. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secretary, Ralph W. Pope, 
os Liberty Street, New York. Meetings, last Friday each month. 

AMERICAN Raitway, Mecuanicat & Exectricat AssociaTion. Secretary, 
Walter Mower, 12 Woodward Avenue, Detroit, Mich. 

AMERICAN Society OF MunicipaAL ImproveMENTS. Secretary, G. W. Tillson, 
Brooklyn, N. Y. Next meeting, St. Louis, Oct. 4, 1904. 

AMERICAN Street Rartway Association. Secretary, T. C. Pennington, 2020 
State Street, Chicago. 

ASsocIATION oF Epison ItLuMINATING Companies. Secretary, W. S. Bar- 
stow, New York City and Portland, Ore. 

CANADIAN ELectricaL AssocrtaTION. Secretary, C. H. Mortimer, Toronto, 
Ont. Next meeting, Hamilton, Ont., June, 1904. 

Cotorapo Execrric Licut, Power & Raitway Association. Secretary, 
George B. Tripp, Colorado Springs, Col. Annual meeting last Wednesday in 


October. 
Connecticut State Street Rartway Association. Secretary, E. W. Poole, 


Bridgeport, Conn. Annual meeting in November. 

ENGINE Burtpers’ ASSOCIATION OF THE UNITED States. Secretary, D. Flem- 
ing, Harrisburg, Pa. 

Unitep Exvecrricat Contractors’ AssocrATION OF New York State. Secre- 
tary, F. Fish, Rochester, N. Y. 

ELecrricaL Trapes Society (Member National Electrical Trades Associa- 
tion). Secretary, A. P. Eckert, 39 Cortlandt Street, New York. Board of 
Directors meets second Friday of each month. 

Int1no1s State Evectric Association. Secretary, H. E. Chubbuck, LaSalle, 
Ill. 

INDIANA Pusiic Utinitres Association. Secretary, A. M. Barron, South 
Bend, Ind. Next meeting, Indianapolis, Ind., Oct. 18, 1904. 

INDEPENDENT TELEPHONE ASSOCIATION OF THE UNITED STATES OF AMERICA. 
Secretary, Frank G. Jones, 48 West Jackson Boulevard, Chicago. Next meet- 
ing, St. Louis, Sept., 1904. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN INDIANA. Secretary, E. 
W. Pichardt, Huntingburg, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELEcTRICIANS. Secretary, Frank 
P. Foster, Corning, N. Y. 

INTERSTATE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, E. M. Cole- 
man, Louisville, Ky. 

Iowa Exectricat Association. Secretary, W. S. Porter, Eldora, Ia. Next 
meeting, Des Moines, April 20 and 21, 1904. 

Iowa TELEPHONE AsSOcIATION. Secretary, C. C. Deering, Des Moines, Ia. 


KENTUCKY INDEPENDENT TELEPHONE AssociaTION. Secretary, James Maret, 
Mount Vernon, Ind. 

Marine Street Rartway Association. Secretary, E. A. Newman, 471 Con- 
gress Street, Portland, Me. 

Massacuusetts Street Rarttway AssociaTiIon. Secretary, Charles S. Clark, 
70 Kilby Street, Boston, Mass. Meets second Wednesday of each month, ex- 
cept July and August. 

NaTionaL ARM, Pin & Bracket AssociaTION. Secretary, J. B. Magers, 
Madison, Ind. Next meeting, St. Louis, July, 1904. 

NationaL EvectrricaL Contractors’ ASSOCIATION OF THE UNITED STATES. 
Secretary, W. H. Morton, 44 Whitesboro Street, Utica, N. Y. Next meeting, 
St. Louis, Mo., September 14, 15 and 16, 1904. 

NaTionaL Exectric Licgut Association. Secretary, Ernest H. Davis, Wil- 
liamsport, Pa. Next meeting, Boston, Mass., May 24, 25 and 26, 1904. 

New EnGLtanp Street Raitway Crus. Secretary, J. H. Neal, 101 Milk 
Street, Boston, Mass. Meets last Thursday of each month. 

New York E tectricat Society. Secretary, G. H. Guy, 114 Liberty Street, 
New York. 

NORTHWESTERN ELectricaL AssociaTIon. Secretary, T. R. Mercein, 85 
Michigan Street, Milwaukee, Wis. Next meeting, St. Louis, Sept., 1904. 


Onro Street Rartway Association. Secretary, Chas. Currie, Akron, Ohio. 

Ouro Exectric Licut Association. Secretary, D. L. Gaskill, Greenville, 
Ohio. 

Ouro Society oF MECHANICAL, ELECTRICAL AND STEAM ENGINEERS. Secre- 
tary, C. J. Miller, Canton, Ohio. Next meeting, Columbus, O., May 13, 1904. 

Paciric Coast Evectric TRANSMISSION AssocIATION. Secretary, G. P. Low, 
600 Rialto Building, San Francisco, Cal. 


SouTHWESTERN Evectricat Association. Secretary, J. L. Ellis, Oklahoma 
City, Okla. Next meeting, Dallas, April 25, 26 and 27, 1904. 

SouTHWESTERN Gas, Evectric & Street Raitway AssociIATION. Secretary, 
Frank E. Scovill, Austin, Texas. Next meeting, Dallas, April 25, 26 and 27, 
1904. 

Street Rartway AccountTANTS’ ASSOCIATION oF AMERICA. Secretary, W. B. 
Brockway, 40 Morris Street, Yonkers, N. Y. 

Street Rartway ASSOCIATION OF THE STATE oF New York. Secretary, W. W. 
Cole, Elmira, N. Y. Next meeting, Utica, N. Y., Oct. 11 and 12, 1904. 

Vermont Evecrricat Association. Secretary, C. C. Wells, Middlebury, Vt. 
Next meeting, Montpelier, August, 1904. 

WestTERN Society oF EncInerrs, Electrical Section; Chicago, III. 
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JACKSONVILLE, ARK.—The Jacksonville Telephone Company has been 
incorporated with a capital stock of $1000. The incorporators are S. W. Murti- 
shaw, W. G. Graham, E. J. McBride, E. C. Stone and Mrs, Emma C. Martin. 


ROGERS, ARK.—tThe Tri-State Independent Telephone Association has been 
organized, Mr. W. T. Stahl, of Siloam Springs, being president; S. H. Slaugh- 
ter, of Lafayetteville, vice-president; K. J. Comfort, of Westville, secretary, 
and W. D. Wasson, of Gentry, treasurer. The association represents indepen- 
dent lines in southwest Missouri, northwest Arkansas and northeast Indian 
Territory, and its object is the betterment of local and long distance service. A 
farmers’ line service will be encouraged. A meeting of the association will be 
held in June. 

WASHINGTON, D. C.—The District Telephone Company has been incor- 
porated with a capital stock of $1,000,000. The directors are C. S. Walton 
and J. H. Ralston. 

LEWISTON, IDAHO.—A franchise has been granted to the Nez Perce 
Co-operative Telephone Company to operate and maintain a telephone line in 
this city. 

WYOMING, ILL.—The Fidelity Telephone Company has been incorporated 
with a capital stock of $25,000. The directors are A. L. Johnston, A. B. Hoff 
and others. 

TREMONT, ILL.—The Tremont Independent Telephone Company has been 
incorporated with a capital stock of $20,000. The directors are A. J. Davis 
and W. H. Ames. 

WILLIAMSVILLE, ILL.—The Sangamon Telephone Company has been 
incorporated with a capital stock of $2500. The directors are J. P. Telfer, 
R. U. Richardson and others. 

EAST LYNN, ILL.—The Fountain Creek Telephone Company has been 
incorporated with a capital stock of $34,000. The directors are W. A. Yeasel, 
G. H. Wiel and cthers. 

HEBRON, ILL.—The Farmers’ New Era Telephone Company has been in- 
corporated with a capital stock of $5000. The directors are George Hunt, 
L. A. Nichols and others. 

JOHNSON CITY, ILL.—The Good Service Telephone Company of John- 
son City has been incorporated with a capital stock of $2500. The incorpo- 
rators are J. E. Poindexter, D. H. Penson and Calvin Dillon. 

TROY, ILL.—A license has been issued by the Secretary of State for the 
incorporation of the Troy Telephone Company, of Troy, Ill. The capital stock 
is $10,000. Incorporators: J. H. Steinhaus, J. W. Gornett and C. Busse, Jr. 

CHICAGO, ILL.—The United States Telegraph and Telephone Company has 
filed articles of incorporation in this State. Among the incorporators are 
Col. G. Watson French, of Davenport, Iowa; Henry E. Weaver, H. L. Turner 
and H. D. Critchfield, of Chicago; Max R. Ortvine and A. B. Hulit, of St. 
Louis. This probably means the entrance of independent telephone toll lines 
to Chicago. H. D. Critchfield, one of the incorporators, is general manager of 
the Automatic Electric Company and closely identified with the Illinois Tunnel 
Company. It is rumored that the Chicago & Milwaukee Telegraph Company’s 
line will be taken over by the new company. 

HANCOCK, IND.—The Coffman-Heller Telephone Company has been in- 
corporated with a capital stock of $120. The directors are G. W. Coffman and 
others. 

FORT WAYNE, IND.—The annual meeting of the stockholders of the 
National Telephone & Telegraph Company was held here recently and officers 
were elected as follows: President, Henry C. Paul; vice-president, Charles S. 
Bash; secretary, William L. Moellering, and treasurer, William A. Bohn. The 
company operates exchanges in several towns in this part of the State. The 
financial statement showed that the earnings were satisfactory and exceeded 
those of last year by several thousand dollars. 

RUSHVILLE, IND.—The Rushville Telephone Company held a meeting 
on March 18 to devise a plan to raise additional capital necessary to extending 
the lines and purchasing a new and modern switchboard. The company’s 
plant has proven a paying investment, and the 200 stockholders voted that 
each shareholder increase the amount of his stock. By this plan $32,000 was 
raised and extensive improvements are now assured. L. C. Lambert, a local 
capitalist, offered to buy the plant and said he would agree to expend $100,000 
on it for betterments during the next ten years. 

TAMA, IA.—The Tama Telephone Company has been incorporated with 
$15,000 capital stock. 

STUART, IA.—The Lincoln & Stuart Telephone Company proposes to 
establish a local exchange. 

POCAHONTAS, IA.—The Pomeroy-Palmer Telephone Company has been 
formed to build a rural line. 

PORTLAND, ME.—The Northeastern Telephone Company is preparing to 
extend its lines to South Windham and Raymond. This company operates an 
automatic system. 

AMBOY, MICH.—The Clear Fork Telephone Company has been organized 
here. 

MILLIKIN, MICH.—The Michigan Bell Telephone Company will build an 
exchange here. 

RED WING, MINN.—D. M. Neill and others contemplate establishing a 
local telephone exchange. 

ST. CLOUD, MINN.—The Clearwater Telephone Company has increased its 
capital from $10,000 to $25,000. 

SLAYTON, MINN.—The Enterprise Telephone Company has been granted a 
franchise for a telephone exchange. 

ST. PAUL, MINN.—The Armstrong Telephone Company will increase its 
capital stock from $25,000 to $100,000. 
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MAZEPPA, MINN.—A farmers’ telephone line is to be built from Mazeppa 
covering Bear Valley and Zumbro Falls. 


WILLMAR, MINN.—The Lake Andrew & Dover Telephone Company has 
been formed here by farmers. <A 30-mile line will be built. 


ST. PAUL, MINN.—The Armstrong Telephone Exchange Company of Tru- 
man has increased its capital stock from $25,000 to $100,000. 


OVANDO, MONT.—Articles of incorporation of the Big Blackfoot Tele- 
phone Company, which will operate between this city and Drummond, have 
been filed with the Secretary of State. 


HANNIBAL, MO.—The Missouri & Kansas Telephone Company is seeking a 
franchise here for an exchange. 


ST. LOUIS, MO.—The Kinloch Telephone Company, of this city, announces 
that its lines to Carthage and Joplin will be completed by June 1. In the “zinc 
belt’”’ the independent companies show great increase in earnings. 


JEFFERSON CITY, MO.—The Laddonia, Rush Hill & Mexico Union Tele- 
phone Company has been granted a certificate of incorporation. The capital 
stock is $1000. The incorporators are: J. N. Rosser, E. A. Featz, C. L. 
Stewart, J. C. Maxwell and T. J. Roberts. 


ST. JOSEPH, MO.—The Missouri River Telephone Company, with a capital 
stock of $150,000, has filed articles of incorporation. The company is com- 
posed of J. E. Zeluff and Walter S. Dickey, of Kansas City; W. T. Rankin, 
Frank S. Travis and John R. Stafford, of Tarkio, and Ralph O. Stauber, of 
St. Joseph. 


LINCOLN, NEB.—The Hay Springs Alcova Telephone Company has been 
incorporated with a capital stock of $25,000. 


NEWARK, N. J.—The Newark Telephone Exchange has been incorporated; 
capital, $25,000. Directors: E. A. Smith, J. E. Pulver, E. P. Thatcher, 
Newark. 

WOLCOTT, WNW. Y.—The Farmers’ Co-operative Telephone Company has been 
organized here by J. P. Fowler, Fred Brown, S. Sears and others. 


ALBANY, N. Y.—The Sherburne Telephone Company has been incorporated 
with a capital stock of $10,000. The directors are: Jesse H. Shepard, F. G. 
Shepard, H. A. Shepard, Estella A. Shepard, Charles A. Fuller and Frank C. 


Cashman. 


TROY, N. Y.—The Commercial Union Telephone Company has been orga- 
nized here for the purpose of merging the Rensselaer Telephone Company of 
this city, the Saratoga Telephone & Telegraph Company of Saratoga Springs and 
the new Union Telephone Company of Glens Falls. The new company elected 
J. T. Christie, president; W. Levis Burke, secretary, and Peter McCarthy, 
treasurer. It will extend its lines. 


BISMARCK, N. D.—The Milton Telephone Company has been incorporated 
with a capital stock of $10,000. 


BOWBELLS, N. D.—A telephone exchange is proposed in this place, Mr. 
G. L. Bickford being one of those interested in the enterprise. 


BORDEN, OHIO.—The Laurel Telephone Company of Borden has been 
incorporated with a capital stock of $1000 by William R. Jackson, Edwin Pack- 
wood, F. M. Vance and E. Ross. 


ALLIANCE, OHIO.—The Stark County Telephone Company will establish 
an exchange at Louisville and will give toll connection with farmers in Har- 
risburg, Fairport, Pairs and other villages. 


GETAWAY, OHIO.—The Getaway Telephone Company, of Getaway, Law- 
rence County, has been incorporated with a capital stock of $5000, by J. E. 
Schneider, John W. Gerlach, W. W. Poindexter, W. T. Cox and G. W. Thader. 


CINCINNATI, OHIO.—The Council of Norwood has granted a 25-year fran- 
chise to the Norwood Citizens’ Telephone Company, which is an independent 
concern. This is regarded as an entering wedge in favor of the admission of 
independent service in this city. 

TOLEDO, OHIO.—What is said to be the largest single extension to a tele- 
phone switchboard in America has just been completed at the exchange of the 
Home Telephone Company in this city. The extension has a capacity of 1000 
connections, which bring the total capacity of the exchange up to 7000 lines. 
The new work was done by the Sterling Electric Company, of Lafayette, Ind., 
and cost about’ $29,000, making the total expenditure on account of the switch- 
board $148,000. 

TITUSVILLE, PA.—The Pennsylvania Railroad Company is 
telephone line on its Chautauqua Division. 

EMERY, S. D.—The Tri-County Mutual Telephone Company is seeking a 
local franchise. 

MITCHELL, S. D.—The Dakota Central Telephone Company will build a 
line from Aberdeen to Mitchell. . 

GARRETSON, S. D.—A telephone company has been organized to build a 
local and rural system. <A. J. Berdahl is interested. 

FORT SUPPLY, TEX.—The Fort Supply Telephone Company has been in- 
corporated with a capital stock of $10,000. The incorporators are: J. T. Brewer, 
J. P. Gandy, Robert Simis, M. W. Phillips and J. S. Peterson. 

CHARLESTON, W. VA.—A charter has been granted here to the Wheeling 
& Pittsburg Telephone Company, of Wheeling, W. Va., which has been incorpo- 
rated with a capital stock of $100,000. The incorporators are: J. A. Howard, 
J. P. Young and F. C. Handlan, of Wheeling; R. C. Hall and J. G. Plant, of 
Pittsburg. 

DALLAS, WIS.—J. 
exchange. 

GRANTSBURG, WIS.—A telephone company has been formed at Swiss to 
build a line from Gordon to Grantsburg. 


installing a 


A. Anderson is seeking a franchise for a telephone 
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GURDON, ARK.—The City Council has granted S. Scott Harris and T. L. 
Hodges a franchise for an electric light and power plant. 


WASHINGTON, D. C.—It is reported that certain officials of the govern- 
ment are considering a plan to establish in the vicinity of the west end of the 
Mall an immense power house from which heat, light and electric power will 
be supplied to all government buildings in the northwest and southwest sections 
of the city. The plan at this time has not assumed definite form, but the 
proposition is being discussed among a number of government officials who 
seem to favor the project. 


ALBANY, GA.—The city of Albany has contracted with the Albany Power 
& Manufacturing Company for 300 horse-power to be delivered at the city 
electric light plant at $8000 annually. The power company is developing a 
big power on Muckafoonee Creek near the city. The matter will be submitted 
to a vote. The saving to the city is estimated at $3000 or more per annum. 


DUQUOIN, ILL.—The City Councils of Duquoin and Pinckneyville have 
in contemplation the construction of an electric light plant to give service to 
both places. 


RIDGEFARM, ILL.—The matter of issuing $10,000 bonds for a municipal 
lighting plant is under consideration. 

MOROCCO, IND.—-H. D. Hallett, of Aurora, is preparing plans for water 
works and an electric light plant, to cost $26,000. 

JEFFERSON, IND.—Local capitalists, headed by Hon. Louis Schneck and 
George H. Voight, have employed hydraulic engineers to examine Fourteen 
Mile Creek and the Tunnel Mill property with a view to utilizing the falls for 
developing power. A company will be formed to establish a power house for 
generating electricity by water power. The experts say that sufficient fall 
can be had to furnish 10,000 hp. It is the intention to operate an electric 
railway connecting this city and New Washington by this power. 


CLARION, IA.—The City Council 
in improving the electric light plant. 


HOUGHTON, MICH.—The Portage Lake Gas & Coke Company has peti- 
tioned for a franchise to establish electric and gas lighting. 

KALAMAZOO, MICH.—Application has been made by H. C. Hoagland for 
a receiver for the Kalamazoo Valley Electric Company. The Kalamazoo Com- 
pany furnishes power to many factories in Kalamazoo and Battle Creek, and 
also supplies the power for the operation of the electric railways between Alle- 


gan and Jackson. 

DULUTH, MINN.—Bids will be received April 11 by the Common Council 
for $50,000 bonds to be used for extending and improving water and light plant. 
H. W. Cheadle is City Clerk. 

MINNEAPOLIS, MINN.—The effort of the Retail Dealers’ Association to 
bring the Minneapolis General Electric Company and the city council to an 
agreement on a franchise has come to naught. 


has decided to expend about $6000 


CARTHAGE, MO.—The Carthage Heat, Light & Power Company has been 
incorporated with a capital stock of $100,000, all paid. The incorporators are 
S. A. Stucky, I. C. Hudson and D. C. Brainard. 

HARVARD, NEB.—J. J. Keefe, of York, Neb., has secured the franchise 
for an electric light plant. 

OMAHA, NEB.—The Omaha Electric Light & Power Co. is planning to 
expend $75,000 in improvements on its plant this spring. 

VALATIE, N. Y.—The City Clerk writes that it was voted March 
construct an electric light plant. 

LOCKPORT, N. Y.—The Lockport Light, Heat & Power Company has been 
incorporated, with a capital of $75,000. 

ALBANY, N. Y.—The Nassau Light & Power Company, which was recently 
incorporated, has increased its capital stock from $500,000 to $1,500,000. 

FT. EDWARD, N. Y.—The Village Trustees have granted a franchise to 
the Hudson River Electric Company to furnish electricity for power, heat, 
fuel and lighting purposes. 

ALBANY, N. Y.—The Heat, Light & Power Improvement 
America, of New York, has been incorporated; capital, $600,000. 
James P. Lowery, Andrew Ritchie and Charles T. Eldridge, New York. 

SYRACUSE, N. Y.—The Syracuse syndicate which owns the controlling 
stock of the Wayne County Electric Light & Power Company, is anxious to 
dispose of its interests in the same to business men of Lyons and Clyde. 

AMSTERDAM, N. Y.—The Citizens’ Electric Company, of Amsterdam, has 
been incorporated with a capital stock of $50,000. The directors are: William 
W. Dickson, Frank W. La Chapelle, Maurice G. Walsh, George C. Stuart and 
W. Fenton Myers, of Amsterdam. 

NEW YORK, N. Y.—Bids will be received April 23 by Mordecai T. Endi- 
cott, chief of the Bureau of Yards and Docks, Navy Department, Washington, 
D. C., for installing a turbo-alternator with exciter set, 5 induction motors, 
1 motor generator, 2 switchboards and accessories at the navy yard here. Esti- 
mated cost, $44,000. 

CONCORD, N. C.—The town of Concord has voted to purchase the electric 
light plant at $8500. 


15 to 


Company of 
Directors: 


SALISBURY, N. C.—The Salisbury and Spencer Railway & Electric Com 
pany has bought the Salisbury Gas & Electric Lighting Company. 

WAYNESVILLE, N. C.—B. J. Sloan has contracted to furnish the city 
of Waynesville with power for light for 10 years, the power to be generated 
at a falls on Pigeon River, by the erection of a dam. The capacity of the plant 
will be 1500 horsepower. The city will take at least 125 horsepower at $20 per 


horsepower per annum. 
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HAMILTON, OHIO.—The city will issue $5000 in bonds for the purpose 
of improving its lighting system. Walton S. Powers is secretary. 


MARYSVILLE, OHIO.—Mr. McKibben, of Van Wert, is preparing esti- 
mate of cost, etc., for an electric light plant. The contract for lighting expires 


this spring. 

CAMERON, OHIO.—The Cameron Pottery Company has made a proposi- 
tion to the town council to light the streets. The company has recently com- 
pleted its plant and has more power than it requires. 


BEDFORD, OHIO.—Philadelphia, Pa., capitalists represented by E. A. 
Mandeville and Edw. Roberts, are stated to have purchased the plant of the 
People’s Electric Light Company. It is proposed to enlarge the plant, and 
install some new machinery. 


ZANESVILLE, OHIO.—Hon. C. U. Shryock, of Zanesville, has obtained 
a franchise from the village of Philo for the construction of an electric light- 
ing plant and water works system. A plant will be erected at Taylorsville 
Dam where excellent water power will be obtained. The villages of Duncan’s 
Falls and Taylorsville will also be supplied. 


MT. VERNON, OHIO.—The city council has passed an ordinance granting 
a franchise to H. C. Hubbell, C. C. Hubbell and John W. Hawk for an elec- 
tric light, power and hot water heating system. The rate of current shall not 
exceed 15 cents per kilowatt and arc lights are to be furnished at $65 per year 
on moonlight schedule. The plant is to be built at once. 

BEAVERDALE, PA.—A charter has been issued to the Beaverdale Electric 
Light Company, of Beaverdale; capital, $5000. Directors: W. L. Hicks and 
Cc. O. Templeton, of Tyrone; C. F. Fraser, of Altoona, and T. J. Gates, of 
Tyrone. 

BUSHKILL, PA.—A charter has been granted to the Bushkill Water Power 
Company, with a capital of $5000. The company intends using the water to 
furnish electric power for commercial purposes, and also for a cement mill 
which the company will erect in the near future. 


KNOXVILLE, TENN.—At a meeting of the City Council an ordinance was 
passed on first reading to put all wires underground. The Council also re- 
ported at this meeting favorably on the city owning a lighting plant. 


HEMPSTEAD, TEX.—W. P. Lipscomb is reported interested in the con- 
struction of an electric light plant. 

BARTLETT, TEX.—Plans are being considered for the construction of an 
electric light plant, to light Bartlett, Granger and Holland. 

RICHFIELD, UTAH.—The Clark Power Company has in view a project 
for establishing a large power plant near here which will supply sufficient power 
for all the towns in the county. The plant also includes the construction of 
electric railways. 

SALT LAKE CITY, UTAH.—Articles of incorporation of the Shoshone 
Falls Power & Lighting Company have been filed at Boise. The company is 
organized with a capital stock of $2,500,000, and bonds of a like amount will 
be issued. The main promoters are McDonald & McCoy, of Chicago, although 
Utah and Idaho capitalists are largely interested in the project. The plan is to 
establish three power plants on the Snake River, where from 80,000 to 100,000 
horse-power will be generated, the first plant to be installed at Shoshone Falls. 
The Utah Light & Railway Company expects to receive, for distribution, about 
8000 horse-power, which will relieve it of the criticism it is now undergoing as 
a result of its inferior lighting service. 

RICHMOND, VA.—Governor Montague has signed the bill appropriating 
$25,000 for the construction of a heat, light and power plant on the Capitol 
Square. 

RICHMOND, VA.—The State Legislature of Virginia has refused to take 
up the matter of the city of Newport News issuing $100,000 bonds to establish 
a municipal electric light plant. 

TOLEDO, WASH.—The City Council has granted W. A. Gray a franchise 
for an electric light plant. 

BERKELEY SPRINGS, W. VA.—The Cacapon Power Company, of Berke- 
ley Springs, has been incorporated, with a capital of $100,000, to use water 
power of Cacapon River, in Morgan County, to generate electric power for 
industrial plants. The company proposes to light both Hancock, Md., and 
Berkeley Springs with electricity. Incorporators: Morrison Barclay and Thos. 
Barclay, of Greensburg, Pa., and F. R. Reed and J. H. Siler, of Berkeley 
Springs. 

NEW LONDON, WIS.—The city has purchased the local electric light 
plant and will make improvements. 

MONTICELLO, WIS.—E. W. Van Norman, Village Clerk, writes that it 
was voted March 11 to issue $8000 bonds for an electric light plant. 

QUEBEC, QUE.—Another electric company for the city of Quebec is likely 
to be formed soon under the name of the Quebec Electric Company. The idea 
of the new company is to install a hydraulic electric plant at Seven Falls, on 
the River Ste. Anne, in the county of Montmorency. The company will seek 
incorporation at the next session of the legislature for power to construct an 
electric railway from these falls to the city of Quebec by way of St. Paul, St. 
Joachim, Ste. Anne de Beaupre, Chateau Diver, L’Ange Gardien, Montmorency 
Falls, Beauport and Limpilpu, and to sell in these places electricity, heat and 


power. 

QUEBEC, QUE.—The amalgamation of the two Quebec electrical companies, 
the Jacques Cartier Electric Light & Power Company and the Quebec Railway, 
Light & Power Company, which entered into a secret agreement some months 
ago, has been publicly announced. The latter company has just issued a cir- 
cular to its clients, informing them of an increase in the rate of charges for 
the electric light service. Heretofore, ten cents per kilowatt, with a cash dis- 
count of 10 per cent., was charged consumers, and now they are called on to 
pay 15 cents per kilowatt with a 20 per cent. cash discount, which means a 
practical increase in the rates of 40 per cent. The result of this increase is 
that many of the consumers are returning to the use of gas and coal oil. 
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THE ELECTRIC RAILWAY 


BESSEMER, ALA.—Local interests have raised funds for making a survey 
for an electric railway to extend from Bessemer to Blue Creek, Brookwood and 
Blockton. The move is at present purely a local one, with the end in view of 
including outsiders to lend aid if a favorable report is made on the project. 
S. E. Jones and W. J. Parkes are members of the committee which has the 
matter in charge. 


SAN JOSE, CAL.—Articles incorporating the Santa Clara Valley Transit 
Company have been filed. The capital stock is placed at $1,000,000, of which 
$25,000 has been subscribed. The directors are: F. M. Lockwood, J. A. Meh 
ling, V. A. Scheller, W. C. Andrews and A. D. Cutler. 





PUEBLO, COL.—Leading citizens of Bessemer are the promoters of a plan 
to establish an electric railway here. 


STONINGTON, CONN.—The Westerly Railway & Lighting Company, of 
Stonington, has filed a certificate of organization. The authorized capital stock 
is $400,000. The company will begin business with $20,000 capital. It is or 
ganized to construct and operate railroads, street railways, electric light plants, 
power plants, gas works and ferries. The directors are: James O. Sweet. 
Jewett City, Conn.; Francello G. Jilson and Frank P. Sheldon, of Providence; 
Nathan B. Lewis, of West Kingston, R. I.; Joseph M. Kingelsmith, of Stoning- 
ton, and H. Hobart Babcock, George W. Mansfield and William Hoxsey, of 
Westerly. Subsequently, the directors elected Frank P. Sheldon president; 
George W. Mansfield, vice-president; Nathan B. Lewis, secretary, and Joseph 
M. Kingelsmith, treasurer. 


WATERBURY, CONN.—The local municipal authorities have granted to the 
Cheshire Street Railway Company the necessary rights to construct the Water- 
bury end of the proposed line between this city and Cheshire. The Cheshire 
Company is an underlying corporation of the Connecticut Railway & Lighting 
Company. 


HILLSBORO, ILL.—The Hillsboro Electric Railroad Company has been or- 
ganized, with a capital stock of $15,000. The incorporators are: Isaac Hill, 
T. M. Jett and L. V. Hill. 


EAST CHICAGO, IND.—The Hammond, Whiting & East Chicago Electric 
Railway Company has increased its capital stock from $300,000 to $1,000,000. 


ANDERSON, IND.—The Indiana Union Traction Company will begin the 
construction of its new shops here this summer. The company has set aside 
$150,000 for this work, 

CRAWFORDSVILLE, IND.—It is anounced that the Consolidated Traction 
Company will, in a few days, receive bids for the construction of a large power 
house in this city. Edward Hawkins is president of the company. 

RICHMOND, IND.—The Richmond & Northwestern Electric Railway Com- 
pany has been incorporated. The capital is $50,000, and the directors are: 
George M. Hodges, G. G. Bambach, W. D. Riddel and L. I. Lowman, of Dayton. 

EVANSVILLE, IND.—The Evansville, Boonville & Rockport Traction Com- 
pany has completed its survey to Rockport, a distance of 37 miles, and has con- 
tracted for private right of way from Evansville to Boonville, a distance of 17 
miles. 

INDIANAPOLIS, IND.—The Jackson & Fort Wayne Interurban Railway 
Company has filed articles of incorporation with the Secretary of State. The 
object of the corporation is to construct and operate an electric railway from 
Indianapolis to Jackson, Mich. The line will be 130 miles long. The capital 
stock of the company in Indiana is $50,000. The incorporators and stockholders 
are: John H. Roberts, Joseph McKee, Charles W. Wadkins, of Grand Rapids; 
Will H. Mann, of Muskegon; William Sullivan, of Mackinac Island, Mich.; 
Stephen H. Powers, of Angolia, Ind. 

MARSHALLTOWN, IA.—It is reported that a contract has been closed with 
J. G. White & Company, of New York, for the construction of the Marshall- 
town Electric Street & Interurban Railway. The road will be built from Mar- 
shalltown to Grundy Center, 30 miles, and then, if feasible, will be extended 
to Parkersburg and ultimately to Charles City, on the north, and to Ferguson, 
south of Marshalltown. The power house will be built at Marshalltown. 

LOUISVILLE, KY.—The Louisville & Southern Indiana Traction Company 
has been granted a franchise to enter the city. 

PADUCAH, KY.—Articles of incorporation for the Kentucky & Ohio River 
Interurban Railroad Company have been filed here. The company is capitalized 
at $250,000, and the incorporators are: J. J. Freundlich, C. E. Whitesides, O. 
B. Williams, of Paducah; O. B. Pettit, of Wabash, Ind.; L. B. Whitesides, of 
Franklin, Ind., and C. T. Crump, of Columbus, Ind. 

LAKE CHARLES, LA.—W. C. Easterling and W. C. Pfeiffer have applied 
to the City Council of this town for a franchise for constructing and operating 
an electric street railway system here. They represent a syndicate of Penn- 
sylvania capitalists. 

ANNAPOLIS, MD.—A bill will be introduced in the Legislature to grant 
a charter to the Baltimore, Westminster & Union Mills Railway Company 
The incorporators of the company named are Charles E. Fink, Joseph Frieden- 
wald, W. A. Jackson and others. The capital stock is to be $20,000. 

ANNAPOLIS, MD.—A bill has been introduced in the Senate to incorporate 
the Roland Park Electric & Water Company. The capital stock is $25,000, and 
the company is to operate in Baltimore city. The incorporators are Edward 
H. Bouton, George Miller, Robert J. W. Hamill, Richard W. Marchant, Jr., 
and Osborn I. Yellott. 

BOSTON, MASS.—The Nahant Selectmen have granted the franchise for the 
new electric railway between that town and Lynn to the Nahant Street Railway 
Company, which includes among its incorporators Senator Henry Cabot Lodge, 
George Abbot James and others. Frand Ridlon & Company will finance the 
road and supervise its construction. 

WORCESTER, MASS.—Representatives of the Worcester & Northern Street 
Railway Company have been at work, so it announced in Worcester, buying up 
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stock of the Gardner, Westminster & Fitchburg Street Railway, which operates a 
line to the base of Mt. Wachusett. The Worcester & Northern proposes to run 
a line to the top of the mountain, using a cable road, and wants the line from 
Gardner and Fitchburg as a feeder. 


ATTLEBORO, MASS.—Preliminary plans for a new street railway to con- 
nect the Milford, Attleboro & Woonsocket Street Railway with the Boston & 
Worcester road are well under way, and the legal papers have been drawn up 
and submitted to Boston capitalists, who will finance the new company. The 
company proposes to purchase the Caryville branch line from the Milford, 
Attleboro & Woonsocket Company. 


WORCESTER, MASS.—It is announced that a company to be known as the 
Worcester, Southbridge & Sturbridge Street Railway Company is about to be 
formed, to acquire the Worcester & Southbridge Street Railway after that road 
has passed out of the hands of the receivers, and to acquire also the Southbridge 
& Sturbridge Street Railway, which has been operated under the Worcester & 
Southbridge management. The company is said to have a capital stock of 
$700,000. It is said that William E. Rice, who has been prominent in the settle- 
ment of the troubles of the Worcester & Southbridge Company, will be president 
of the new corporation. The two roads will be put up for sale at auction as 
soon as the claims have been adjusted, and it is the purpose of the new com- 
pany to bid them in. 

MONROE, MICH.—The Detroit, Monroe & Toledo Short Line is making 
extensive improvements at its power house in order to provide better facilities 
for handling the new extension to Detroit, which is now nearing completion. A 
new engine, generator and additional boilers are being installed. 


GRAND RAPIDS, MICH.—The Grand Rapids, Holland & Lake Michigan 
Interurban Railway Company has elected members of the board of directors for 
the ensuing year. Directors organized as follows: Benjamin S. Hanchett, presi- 
dent; John P. Crozier, vice-president; Willard Kingsley, secretary; Strathearn 
Hendrie, treasurer and general manager. 


MINNEAPOLIS, MINN.—The Twin City Rapid Transit Company proposes 
to extend its present White Bear line from Mahtomedi to White Bear village, 
passing through Dellwood and White Bear Beach. 


LEXINGTON, MO.—The citizens of Lexington are considering the proposi- 
tion of building an electric railway from Nigginsville to Lexington Junction. 
Gustave Maerie is the promoter. 

KANSAS CITY, MO.—A sub-station is to be built at Twelfth Street and 
Cleveland Avenue by the Metropolitan Street Railway Company. Two rotaries 
will be installed, and from them power will be supplied to the car lines on the 
East Side. When the new station is in commission the stations at Eighth 
Street and Woodland Avenue and Eighteenth and Olive Streets will be shut 
down. The sub-station at Fifteenth and Walnut Streets will also be equipped 
with two rotaries. One will be transferred from the Kaw River power plant, 
the other is now on the way from the east. The equipment at the power station 
at Thirty-first and Holmes Streets will also be improved. Two engines at the 
new plant at Second Street and Grand Avenue are now in commission, and a 
third engine will be ready for service by June 1. 

NEWARK, N. J.—President Thomas N. McCarter, of the Public Service 
Corporation, has made formal application to the Board of Public Works of 
Newark for permission to construct five extensions to the trolley system. 


SUMMIT, N. J.—An agreement has been reached between the Springfield 
Township Committee and the Morris County Traction Company, whereby the 
company will be given a franchise through the township for its proposed elec- 
tric railway from Summit to Elizabeth. 

BATH, N. Y.—The Bath Town Board has granted a franchise to John Tuerk 
to construct the proposed electric railway from Branchport to Hornellsville. 

LOCKPORT, N. Y.—It is announced that all the finances have been ar- 
ranged for the completion this summer of the electric railway between Lock 
port and Rochester, via Albion. : 

ROCHESTER, N. Y.—The entire proceeds of the $100,000 of new stock re- 
cently authorized to be issued by the stockholders of the Rochester Railway 
Company will be used for improvements. 

EAST AURORA, N. Y.—The Buffalo & Southeastern Electric Company has 
been granted a franchise to operate an electric railway here. John.H. Boyle, 
of Utica, is promoting the company. The plan is to connect with Buffalo. 

GREENSBORO, N. C.—The Greensboro Electric Company has decided to 
make many improvements to its system. It is said that a new steam turbine 
wheel will be installed at the power house. The boiler capacity of the plant 
will be increased and improvements will be made in the rolling stock. 

TOLEDO, OHIO.—Stockholders of the Toledo & Indiana Railway Company 
will meet April 5 to discuss plans for extending the road westward and for 
the erection of a large power house. 


CLEVELAND, OHIO.—The Eastern Ohio Traction Company will build a 
new line from Euclid Heights to Warrensville, which will provide a new route 
into the city for the cars of the Garrettsville division of the road. 

COLUMBUS, OHIO.—The Marion, Bucyrus & Tiffin Railway & Light Com- 
pany has been incorporated, with $10,000 capital stock, by M. B. Earnhart, 
J. B. DeWitt, S. S. Thorn, O. M. Blake and W. H. Davidson. The company 
proposes to build an interurban line between Marion, Bucyrus and Tiffin. This 
is one of the most important projected lines in Ohio, as its completion will make 
possible, through electric travel between Cincinnati and Toledo and Cincinnati 
and Cleveland. The Municipal Bonding & Securities Company, of New York, 
is financing the road. 

GUTHRIE, O. T.—A territorial charter has been granted to the Oklahoma 
City, Lexington & Sulphur Springs Electric Railway Company, with headquar- 
ters at Lexington, with $1,000,000 capital. The incorporators are: Charles 
Stewart, of Parkersburg, W. Va.; H. A. Hawk, J. S. Little, H. L. Forehead 
and others. 

FRANKLIN, PA.—Application has been made to the State Department at 
Harrisburg for a charter for a company to construct an electric railway from 
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Franklin to Butler, a distance of 53 miles. The company is tobe capitalized at 
$400,000. 


ALLIANCE, PA.—An ordinance has been introduced in Council granting a 
franchise to the Blue Ridge Electric Passenger Railway Company. The line 
will run from Walnutport, along the Lehigh River, to Alliance, crossing over 
to Bath and Nazareth. 


WILKINSBURG, PA.—A charter has been issued by the State Department 
to the Wilkinsburg & Braddock Electric Street Railway Company to construct 
a line from Turtle Creek to Wilkinsburg. The capital is $21,000. Hawley 
McKinney, of Pittsburg, is president. 

PROVIDENCE, R. I.—The act authorizing the Pascoag & Providence Street 
Railroad Company to increase its capital stock to $300,000 has been passed by 
the Senate in concurrence with the House of Representatives. 

CHATTANOOGA, TENN.—The stockholders of the Chattanooga Electric 
Railway Company have decided to build a line to Chickamauga Park. 

OGDEN, UTAH.—The City Council has granted a franchise to the Ogden 
Rapid Transit Company to extend its system into the suburbs of the city. The 
equipment required will be ordered at an early date. 

ST. ALBANS, VT.—The St. Albans Street Railway has suspended opera- 
tions, and rumor has it that the company is financially embarrassed. 

RICHMOND, VA.—It is stated that the Richmond Passenger & Power Com- 
pany has under consideration the extension of its lines to Washington by way 
of Ashland and Fredericksburg. 

COLFAX, WASH.—The Board of County Commissioners has granted a 
franchise to the Palouse & Spokane Electric Railway Company for an electric 
railway from Spokane to Colfax. 

HAMILTON, ONT.—The Hamilton, Grimsby & Beamsville Electric Railway 
Company will make additions and improvements to its plant. 

WOODSTOCK, ONT.—Wallace & Little, of this city, will apply for a 
charter for an electric railway between Crantford and Hamilton. David Bren- 
nan, of Detroit, and other American capitalists are interested. 





NEW INDUSTRIAL COMPANIES. 





THE EASTERN ELECTRIC COMPANY, of Newport News, Va., has been 
chartered, with A. L. Powell president. 

THE MICHIGAN AUXILIARY FIRE ALARM COMPANY has been in- 
corporated at East Orange, N. J.; capital, $30,000. Incorporators: Paul Mun- 
tur, Joseph Genwardt and Charles A. Green. 

THE GUSTAVE S. NEU COMPANY of New York has been incorporated 
to deal in electrical supplies. The capital stock is $10,000, and the directors 
are G. S. Neu, Marion Neu and W. L. Frank, New York. 

THE SHEDD ELECTRIC COMPANY, of Elizabeth, N. J., has been in 
corporated; capital, $250,000. Incorporators: William H. Peck, J. Foster 
Symes, C. A. Matthews, H. C. Henshaw and H. Richmond Palmer. 

THE FIELD MULTIPLEX TELEGRAPH INSULATION COMPANY has 
been incorporated at Jersey City, N. J., with a capital stock of $20,000. The 
incorporators are James D. Campbell, R. W. Ashcroft and Kenneth K. Mc- 
Laren. 

THE INTERNATIONAL ACCUMULATOR COMPANY has been incor- 
porated at Portland, Me., with a capital stock of $1,000,000, of which $50 has 
been put in. The officers are: President, Ardon W. Coombs, Portland; treas- 
urer, Winfield S. Carpenter, Boston. 





LEGAL. 


NEW ORLEANS FRANCHISES.—At New Orleans, on March 26, Attorney- 
General Guion brought suit in the District Court to have the New Orleans 
Railways Company, a company chartered under the laws of New Jersey, 
declared unconstitutionally incorporated, and therefore unable to do business 
in Louisiana. The company has a capital of $80,000,000, most of the bonds 
being held in New York. It controls all the street car and suburban lines 
of New Orleans, besides owning the gas works and electric light plant of the 
city and furnishing all light—gas and electricity—for public and private lighting. 








OBITUARY. 


MR. H. H. CARPENTER.—Mr. Hiram H. Carpenter, an inventor of 
electrical devices, died on March 28 at Bellevue Hospital, New York City. 
He had recently returned from a European tour. He was born in Williams- 
town, Mass., sixty-four years ago, and was a cousin of the late United States 
Senator Matthew Carpenter of Wisconsin. He invented and improved some 
storage batteries, and lately had been engaged upon a wireless telephone. 
He was an officer in the Iron Brigade of Wisconsin in the Civil War, and 
commanded the Twentieth New York Cavalry during the latter part of the war. 


MR. C. D. CRANDALL.—It is with deep regret that we note that Mr. 
Chester D. Crandall, manager of the Western Electric Company, died at his 
home in Edgewater, Chicago, March 22, 1904. He had been a prominent figure 
in the Bell telephone field for many years. Soon after he graduated from the 
University of Rochester in 1879, he became connected with the Western Elec- 
tric Company. At one time he was associated with the Missouri & Kansas 
Telephone Company at Kansas City, but returned to the Western Electric 
Company. He was a member of the Union League Club and other prominent 
clubs in Chicago. He had been an associate member of the American Institute 
of Electrical Engineers for several years. He leaves a wife and daughter. 
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PERSONAL. 





MR. ASA M. MATTICE has ac- 
cepted the appointment of chief engi- 
neer of the Allis-Chalmers Company. 
Mr. Mattice was graduated from United 
States Naval Academy, Annapolis, Md., 
at the head of the class of Cadet 
Engineers of 1874, and remained in 
the naval service until 1889. During 
his 17 years’ service, he was attached 
to the Naval Academy for three years as 
instructor in engineering, and acted 
three years as assistant to the Engineer- 
in-Chief of the Navy at Washington, 
D. C. The remainder of his duty was 
on board ship and at navy yards. While 
serving as assistant to the Engineer-in- 
Chief, he had direct charge of the de- 
signs for the machinery of the first 
vessels of the new navy, and the great 
success of the several new types origi- 
nated led to their rapid adoption in the 
navies of the world. From the time of Mr. Mattice’s resignation from the 
Navy until the end of 1899, he was the principal assistant to Mr. E. D. Leavitt, 
consulting engineer, Cambridgeport, Mass., where his work was principally in 
connection with large mining machinery, pumping engines, mill plants and 
power plants, along with a great deal of miscellaneous engineering. In 1900 
he resigned to engage in independent engineering, but in December of that 
year accepted an appointment as chief engineer of the Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa. In June, 1903, he was ap- 
pointed chief engineer of the Westinghouse Machine Company, East Pitts- 
burgh, Pa., and consulting engineer of the Westinghouse Electric & Manufac- 
turing Company, which positions he held up to the present date. Mr. Mattice 
took up his new duties on April 1 with headquarters at the central works of 
the Allis-Chalmers Company, Milwaukee. 


MR. FRANK HOPKINS BETHELL 
has been appointed general manager of 
the Chesapeake & Potomac Telephone 
Company, with headquarters at Wash- 
ington, D. C. He is one of the young: 
est managers in the present Bell fele- 
phone system to hold so prominent and 
responsible a position. Mr. Bethell be- 
gan his telephonic career in that excel- 
lent school, the New York & New Jersey 
Telephone Company, and was connected 
with its Brooklyn office. He went 
thence to the New York Telephone Com- 
pany, and for the past three years has 
been its contract agent. His work in 
this arduous position has been of a 
really brilliant character and has at- 
tracted considerable notice. During the 
three years of his incumbency the com- 
pany has doubled the number of tele- F. H. BETHELL. 
phones in use in Manhattan and the 
Bronx, so that at the time this is written there are not less than 140,000 tele- 
phone stations installed or under contract in the district named, this being by 
far the largest telephonic network in the world. Mr. Bethell’s success in New 
York has been due to his own efforts. He has a clever diplomatic way of 
handling men, and the high esprit de corps in the contract department is due 
to his methods, while at the same time he has made friends with the great 
New York public, so that complaints are rarely heard. Mr. Bethell has de- 
veloped business in many ways, and is a great believer in advertising. His 
work in the New York newspapers, as well as in the booklets he has constantly 
sent out, has been attended with the splendid results as noted above. Great 
regret is felt by the officers of the New York Telephone Company as well as 
by Mr. Bethell’s own immediate staff at his departure, but they realize that 
the move is strictly in the line of promotion and wish him abundant success. 
He begins his new labors on April 1. The principal points covered by the 
Chesapeake & Potomac Company are Washington, Baltimore, Annapolis, Belair, 
Cumberland, Frederick, Hagerstown, Westminster, Md., and Martinsburg, W. 
Va. Comprising as it does the national capital, this field involves at once 
great opportunities and great responsibilities, while at the present time the 
work is complicated by the heavy restorations necessary in Baltimore after 
the great fire. 

MR. H. W. POTTER, of the export department of the Westinghouse 
interests, sailed March 29 for Panama. He expects to be absent about a 
month. 

MR. B. E. SALISBURY, secretary and general manager of Pass & Sey- 
mour, Inc., of Solvay, N. Y., was in New York City last week on important 
business for that concern. 

MR. CLINTON L. ROSSITER, president of Rossiter, MacGovern & Co., 
has gone to Mexico in connection with the Toluca Light & Power Company, 
in which he is interested. 

MAJOR W. A. GLASSFORD, U. S. Signal Corps, upon his return to 
this country from service abroad shortly, will proceed to Atlanta, Ga., and 
report for duty there as signal officer. 

MR. FRANCK Z. MAGUIRE, of London, has just arrived in this country by 
the “St. Louis,” and will be here for two or three weeks, going first to Wash- 
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MR. S. B. FORTENBAUGH, electrical engineer of the Underground Elec- 
tric Railways Company of London (Yerkes syndicate), is now in this country 
on a flying trip, and has been visiting Schenectady, etc. 


MR. JOHN McDOUGALL, of Montreal, Can., who represents the interests 
of the International Steam Pump Company, 114 Liberty Street, in that part 
of the world, is now on a visit to New York. 


MR. A. M. BARRON has moved from Indianapolis, Ind., to South Bend, 
Ind., where he will continue his engineering work. Mr. Barron is secretary 
of the Indiana Public Utilities Association, which will hold its next meeting 
at Indianapolis in October. 


PRESIDENT CHARLES SUMNER HOWE is to be installed as head of 
the Case School of Applied Science, Cleveland, Ohio, on May 11. Consider- 
able preparations are now being made for the inauguration exercises, and offi- 
cial invitations are being sent out. 

MR. G. W. FRANK, of J. G. White & Co., 49 Exchange Place, New York, 
has gone to Mexico for the purpose of supervising the remodeling of the 
Monterey Electric Light & Power Company’s plant, the contract for which is 
being carried out by J. G. White & Co. 

MR. W. K. PALMER, consulting engineer, 402 Lyceum Building, Kansas 
City, Mo., is engineer for the municipal lighting plant for Versailles, Mo. 
Plans and specifications will be ready in about two weeks. Bids will be re- 
quired on boilers, engines, generators, switchboard, poles, etc., together with 
the building. 

MR. MARTIN MOLONEY.—A cable dispatch from Rome of March 26 says: 
“Marquis Martin Maloney, of Philadelphia, and Miss Maloney were to-day 
received in private audience by the Pope, who conversed with them at con- 
siderable length in the most cordial manner. They were presented to His Holi- 
ness by Cardinal Satolli.” 

MR. LOUIS F. MAHLER, formerly western manager of the De Laval 
Steam Turbine Company, and St. Louis manager for the Bullock Electric 
Manufacturing Company, is now representing the Buckeye Engine Company, 
of Salem, O.; the International Steam Engineering Company, of Atlanta, Ga., 
and New York, and the Chase-Shawmut Company, of Newburyport, Mass., 
at Suite 1008-9 Chemical Building, St. Louis. 

DR. A. C. CREHORE, of Yonkers, N. Y., has issued in neat pamphlet form 
a recent article of his in Country Life in America, describing a new sun-dial 
that tells standard time all the time the sun shines and indicates the time of 
sunrise and sunset throughout the year. The gnomon of an ordinary dial is 
represented in this form by a phosphor bronze wire carrying a small metal bead. 


MR. F. W. BENNETT, chief engineer of the Cienfuegos, Palmira & Cruces 
Electric Power & Railway Company, is expected to arrive from Cuba very 
shortly. The company is to build a large hydraulic plant for the purpose of 
generating power for light and traction use in the Santa Clara province. The 
consulting expert of the company is Mr. Cornelius C. Vermeule, 203 Broad- 
way, New York. 

MR. EDWARD BENNETT has resigned from the Nernst Lamp Company 
and with Mr. Murray C. Beebe will engage in engineering and expert work 
with offices in the Farmers’ Bank Building, Pittsburg. Mr. Bennett became 
associated with the development of the Nernst lamp shortly after the inception 
of the work in this country, and for the past fifteen months has served as chief 
electrician of the Nernst Lamp Company. 

MR. HUGH L. COOPER, at one time hydraulic engineer of the Stilwell- 
Bierce & Smith-Vaile Company, and who later on acted as expert in charge of 
the large water power plant on the Rio Tiete, Brazil, operated by the Sao 
Paulo Tramway, Light & Power Company, is now in charge of the construc- 
tion of the Mexican Light & Power Company’s extensive system. He has 
sailed for Mexico after a short visit to the States. 

MR. EDWARD GUINLE, of the electrical engineering and contracting 
firm of Aschoff & Guinle, of “Rio Janeiro, Brazil, will arrive very shortly on 
a somewhat extended visit to the United States. The firm represent the Bra- 
zilian interests of several large American electrical and mechanical concerns. 
Mr. Guinle will make his headquarters in the offices of G. Amsinck & Co., 6-9 
Hanover Street. He is expected to place some large contracts. 


MR. S. M. CONANT, now representing the Crocker-Wheeler Company of 
Ampere, N. J., in Atlanta, Ga., is to be married at Holy Trinity Church, Church 
Road, Richmond, Va., Tuesday, April 5, to Miss Helen Temple Southall, daugh- 
ter of John H. Southall, treasurer of the Virginia Trust Company of Richmond. 
The ceremony will be performed by the Rev. C. M. Conant, M. D., father of 
the bridegroom, assisted by the Rev. Dr. Gravatt, rector of Holy Trinity. 


MR. F. S. PEARSON, 29 Broadway, New York, has gone on a trip to 
Mexico for the purpose of inspecting the progress made in the construction 
of the Mexican Light & Power Company’s Mecaxa plant, which is to generate 
initially no less than 45,000 hp for transmission to Mexico City, etc. Mr. 
Pearson is vice-president and consulting engineer of the company, which is 
controlled by Canadian capitalists. He expects to be back in about ten days. 


MR. JAMES MITCHELL, general manager at Sao Paulo, Brazil, of the 
Sao Paulo Tramway, Light & Power Company, is expected to arrive in New 
York next week. Mr. Mitchell was formerly one of the partners of the 
recently dissolved firm of James Mitchell & Co., of Rio de Janeiro and Sao 
Paulo, which represented the interests of some of the leading United States 
electrical concerns. While in New York he will make his headquarters in 
the Sao Paulo. Company’s office, 29 Broadway. 

MR. MURRAY C. BEEBE has resigned from the Nernst Lamp Company, 
and in association with Mr. Edward Bennett, has opened an office in the 
Farmers’ Bank Building, Pittsburg, to engage in the practice of electrical and 
mechanical engineering and in expert work. Mr. Beebe was for several years 
an instructor in electrical engineering in the University of Wisconsin, which 
position he left to take up work on the development of the Nernst lamp, and 
when the Nernst Lamp Company was later formed, became its chemist and 


technical superintendent. 
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MR. GEORGE ‘J. GOULD on his recent trip through the Southwest was so 
pleased, it is said, with the performance of the engine which drew his train 
over 5000 miles without a break that he presented the engineer and fireman 
who handled it with purses each containing $100 in gold. The locomotive 
plowed its way through snow, ran through the heart of the Salt River Valley, 
was fed with forty different kinds of coal, and used water of every known 
analysis in its boiler, yet the only repairs it needed were such as were made 
en route by the crew. His Manhattan Elevated electric locomotives have also 
been doing about as well. 


MR. W. MARCONT has had the misfortune to lose his father, Mr. Giuseppe 
Marconi, at the age of 82, at Bologna, Italy. Mr. Giuseppe Marconi was born 
in 1823. The mother of William Marconi, of wireless telegraph fame, was his 
second wife. She was Miss Anna Jameson, daughter of the founder of the 
well-known Dublin firm. She was a beautiful girl and was sent to Italy to 
complete her education. She met in that country the elder Marconi, a dashing 
young Italian, who was of good family, in possession of a large estate near 
Bologna, their mutual liking arising out of a common taste for outdoor sports. 
Their elder son, Alfonso, was born in 1865 and William in 1874, at the family 
house, the Villa Grifone, near Pontecchio. Signor Marconi took great pride 
in his son’s achievements. 


MR. FRANK W. FRUEAUFF, auditor of the Denver Gas & Electric Com- 
pany, has been asked by President Edgar to report on office methods and 
accounting at the 27th convention of the National Electric Light Association, 
to be held in Boston May 24-27. Mr. Frueauff is a very progressive young 
man, and as he is familiar with the up-to-date methods of keeping central- 
station accounts, including modern devices for saving time and insuring 
accuracy in office work, the report, which he has promised to prepare, is sure 
to be a valuable addition to the programme of the meeting. 


PROF. F. G. BAUM, formerly assistant professor in the department of elec- 
trical engineering at Stanford University, California, has been appointed elec- 
trical engineer and general superintendent of the California Gas & Electric 
Corporation, which recently absorbed the Standard Electric Company and now 
controls all the local distributing companies around the bay. Prof. Baum will 
have entire charge of all construction and operation of the water systems, 
power houses, transmission lines and sub-stations of the company. Prof. Baum 
graduated from Stanford in 1898, taking the degree of electrical engineer a 
year later. He then became connected with the department as instructor and 
assistant professor. He resigned a year ago on his appointment as assistant 
electrical engineer of the corporation of which he becomes chief engineer and 
general superintendent. 


MR. ANDREW CARNEGIE.—The reason for Mr. Andrew Carnegie’s gift 
of $50,000 to Kenyon College, at Gambier, Ohio, announced just as he sailed 
for Scotland, is that it is an expression of Mr. Carnegie’s grateful remem- 
brance of kindness shown to him years ago by Edwin M. Stanton, who, when 
secretary of war in President Lincoln’s cabinet, made Mr. Carnegie assistant 
manager of posts and telegraphs. Mr. Carnegie’s gift will be used to establish 
what is to be known as the Edwin M. Stanton chair of economics. Mr. Car- 
negie gave the money on learning that Mr. Stanton’s early education had been 
secured at Kenyon College. The gift was partly due also to a suggestion from 
the late Senator Hanna, who had himself given $50,000 to the college to found 
a dormitory. Mr. Carnegie has always welcomed such opportunities to em- 
phasize his various close relationships with the telegraphic field. 


MR. WINSLOW H. HERSCHEL, who has been stationed at the Jerome 
Park Reservoir, Aqueduct Department of New York City, has sailed for 
Europe on behalf of the Allis-Chalmers Company. He will remain on the 
other side for a year, making his headquarters at Zurich, where he will act 
as local agent and technical correspondent for the company. The works of 
Escher, Wyss & Co. are located at Zurich. As previously mentioned in these 
columns, the Allis-Chalmers Company has acquired the American rights for 
the Swiss concern’s water turbines. Mr. Clemens Herschel, M. Am. Soc. C. E., 
formerly hydraulic engineer of the Holyoke, Mass., Water Power Company, 
also consulting hydraulic engineer from time to time during the past score 
of years for several Niagara water power companies, has charge of the new 
water turbine and other hydraulic machinery department of the Allis-Chalmers 
Company. 

MESSRS. KEMPSTER B. MILLER AND S. G. McMEEN, two of the best 
known telephone engineers of Chicago, have become associated as consulting 
engineers, experts and solicitors in patent causes, and will open offices at 1442 
and 1443 Monadnock Block, Chicago, about May 1, 1904. As consulting engi- 
neers in the telephone field they will fill a place hitherto unoccupied even in 
such an important independent telephone center as Chicago. Mr. Miller needs 
no introduction as a telephone engineer. He is a graduate of Cornell. After 
several years in the U. S. Patent Office as examiner of telephone patents he 
left to become one of the pioneer independent telephone manufacturing com- 
pany engineers with the Western Telephone Construction Company of Chicago. 
He left that company to accept a much higher salary as instructor in telephony 
for the International Correspondence Schools, where he remained a year. 
About four years ago when the Kellogg Switchboard and Supply Company was 
started he took an important engineering position with that company which 
he has held ever since. His book on “American Telephone Practice” is recog- 
nized as the standard work on telephone circuits and switching, being the 
only comprehensive book of the kind in the field. Mr. S. G. _McMeen is 
best known through his long connection with the Central Union Telephone 
Company as chief engineer and assistant engineer. Graduating from Purdue 
in 1895, he went at once into field work for the Central Union Telephone 
Company. In 1893 he became assistant chief engineer, and later chief engi- 
neer, until 1902, when he took charge of the telephone central office and 
exchange equipment work for the Western Electric Company, where he has 
been for the two years just past. It would be hard to find two engineers 
better fitted by all around experience and personal acquaintance to enter 
the telephone consulting field than Messrs. McMeen and Miller, and the in- 
dustry is to be congratulated on having available such talent outside of the 
manufacturing companies. It is a good thing for the business. 
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OIL FILTERS.—The American Ship Building Company has given a second 
order for Cross oil filters for its yards at Lorain, Ohio. 

THE BOSSERT ELECTRICAL CONSTRUCTION COMPANY, of Utica, 
N. Y., has increased its capital stock from $75,000 to $100,000. 

THE BUFFALO STRIKE.—The strike of electrical workers at Buffalo, 
N. Y., has been settled by a complete backdown of Local Union I. B. E, W., 
in regard to all the vital points at stake. 

AUTOMOBILE MOTORS.—The Elwell-Parker Electric Company, Cleve- 
land, O., has recently closed a contract for a large number of automobile motors, 
and the company is building a number of 200-hp heavy-duty hoisting motors. 

SALUS COMPOUND.—The Electric Appliance Company, Chicago, is anxious 
to tell the world about ‘Salus Compound,” which is the insulation that it 
claims makes the Packard transformer so effective. It has literature on the 
subject and will be glad to send it to any address. 

MILLING MACHINES.—The Hess Machine Company, Fifteenth and Chest- 
nut Streets, Philadelphia, in a pamphlet just issued describes and illustrates 
its line of milling machines and cutters for large output. The company fur- 
nishes electric motor drive, designed to suit each individual case, and the 
company has on hand designs suited for direct, alternating and multivolt 
motors, low and high speed. 

DINKEY VENTILATED CONTROLLERS.—A very handsome and com- 
plete illustrated catalogue has been issued by the manufacturers of the Dinkey 
ventilated controllers, the Electric Controller & Supply Company, of Cleveland, 
O. The construction is shown complete and in detail of this apparatus for cranes, 
the original type of which was brought out at the Homestead Steel Works ef 
the Carnegie Steel Company to meet the special requirements of steel works. 
The catalogue is known as Bulletin No. 9. 

HAND PORTABLE ELECTRIC DRILLS.—E. H. Cadiot & Company, 12, 
Rue St. Georges, Paris, France, have made hand portable electric drills a 
specialty since 1896. They have sent us a new catalogue of these machines, 
whose object is to enable small drill holes to be made in any kind of material 
or machinery which cannot be easily transported to large electric drilling ma- 
chines. These small drills have met a steady and increasing sale. Messrs. 
Cadiot have recently introduced some powerful machines of this class, which, 
however, retain all their portable features and are in every way up to date. 


THE NERNST LAMP COMPANY has recently established district offices 
at St. Louis, Mo., and Denver, Col. The St. Louis office, embracing the south- 
west territory, is located at 908 Pine Street, with Mr. H. M. Reed as district 
sales manager. The Denver office, covering the middle western territory, is 
at 1619 Glenarm Street, with Mr. F. D. Marthens as district sales manager. 
These offices will carry a complete stock of Nernst lamps and supplies, and will 
be provided with an attractive exhibition room, in which will be shown the 
different types of Nernst lamps in actual operation and in comparative tests 
with other illuminants. 

REMODELING OF POWER PLANT.—The Canadian Rubber Company 
of Montreal recently remodeled its power plant and found that the tall brick 
chimney, 110 feet high, would not give the proper amount of draft necessary 
in connection with the four new Stirling boilers it was to install. Mechanical 
draft was necessary, and for this purpose a large Sturtevant horizontal engine 
was installed, and now the proper amount of draft is easily attained and regu- 
lated at will regardless of the weather conditions. This installation is another 
illustration of the necessity of mechanical draft, especially in connection with 
the remodelling of old boiler plants. 

HOW TO MAKE INDICATORS, reducing wheels and planimeters and 
how to use them intelligently from the first lesson to the last, is a line of 
instruction which any progressive engineer should be interested in. Such a 
course is being offered by the Indicator Instruction Company, No. 19 Franklin 
Avenue, Scranton, Pa. This is a concise, practical course of instruction, 
as it covers the subject in twenty-four pages from the making of the patterns 
to the construction and testing of an indicator spring. The company is 
making a special offer for enrollments received prior to April 15 and offers 
to send prospectus and all particulars free to those interested. Mr. A. C. 
Lippincott is the instructor. 

THE NATIONAL-ACME MANUFACTURING COMPANY, Cleveland, O., 
manufacturer of the Acme automatic multiple spindle screw machine and parts 
produced on this machine, has recently found it necessary to add a night 
shift in its products department. The speed and accuracy of its Acme ma- 
chine enables it to rapidly produce special milled work from steel, iron and 
brass, and the company has been particularly successful in securing business of 
this class from telephone, battery and electrical instrument manufacturers. Its 
business in the machine tool line is fully up to that of last year. An interest- 
ing machine recently shipped by this company was a multiple spindle screw 
machine for producing caulks for cavalry horses for the Japanese army—an in- 
stance of the careful attention which the ‘Yankees of the East” are giving to 
the most minute details in the care of their army equipment. 


THE ROSSITER, MacGOVERN Electrical Company, western agents of 
Rossiter, MacGovern & Co., has found it necessary, owing to the very large 
increase in its office staff, to move its offices from the Missouri Trust Building 
to its factory, corner Papin Street and Compton Avenue, St. Louis. The busi- 
ness under the active management of Mr. J. A. Peirce has increased immensely 
since the company was first organized, less than two years ago. Among recent 
contracts taken by this company is the complete installation of the power house 
of the Kokomo, Marion & Western Traction Company, Kokomo, Ind., calling 
for the ‘complete installation of a power station of 1000 kilowatts. Everything 
is furnished, including engines, boilers, generators, pumps, etc., and two 150-kw 
motor-generator sets. The company is also installing one 500-kw direct-con- 
nected, direct-current 600-volt unit in the station of the Louisville Lighting 
Company, Louisville, Ky., besides having in hand a large number of the elec- 
trical exhibit installations at the Louisiana Purchase Exposition. 
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@X9) Record of Electrical Patents. 





UNITED STATES PATENTS ISSUED MARCH 22, 1904. 
{Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., New York.] 
754,969. STORAGE BATTERY; Martin C. Burt, Chicago, Ill. App. filed 

Aug. 13, 1903. (See page 658.) 


754,980. SYSTEM OF SPEED REGULATION FOR MOTOR-DRIVEN 
MACHINERY; Gano S. Dunn, East Orange, N App. filed Aug. 20, 
1903. A variable speed motor is combined with a number of trains of 
gears, the velocity ratio of the gear trains being proportioned so that the 
entire range of speed obtained with each successive train covers a portion 
of the range obtainable with the next succeeding train. 


754,997. METHOD OF PROVIDING CABLES OR OTHER_ FLEXIBLE 

ODIES WITH SOLID ENDS; George G. M. Hardingham, London, Eng- 
land. App. filed Mar. 21, 1903. The cable is inserted in an opening in 
the head and a tool driven into another opening to force the metal into 
intimate contact with the cable. 


755,029. ARMATURE WINDING OR COIL; Frank A. Merrick, Johnstown, 
Pa. . App. filed Nov. 9, 1899. A form of coil intended to occupy small 
space at the heads of the armature. 


755,032. _ APPARATUS FOR WIRELESS TRANSMISSION OF ENERGY; 

aniel M. Moore, Newark, N. J. App. filed Apr. 18, 1903. The current 
is broken in a vacuum, the object being to create the waves or vibrations 
of radiant energy in a more economical and effective manner. 

755,048. AUTOMATIC CIRCUIT CLOSER; James L. Russell, Boston, Mass. 
App. filed Nov. 2, 1903. A tubular walking-beam containing an expansible 
liquid is a near two lamps and controls the circuit of the lamps 
by oscillating from one position to the other by reason of the heating 
effect of the lamp upon the liquid contents of the beam. 





755,087.—Positioning Apparatus for Vehicles. 


755,087. POSITIONING APPARATUS FOR VEHICLES; Gonege A. Ward, 
New York, N. Y. App. filed Dec. 23, 1902. The sections of a platform 
upon which the vehicle runs to receive its battery are movable by power 
devices so as to position the vehicle accurately with respect to the plat- 
form upon which the battery is deposited. 

755,092. LINE WIRE CLAMP; Herman C. Willitz, Janesville, Wis. App. 
filed Oct. 17, 1903. A U-shaped spring plate adapted to clamp the wire 
and a link embracing and confining the ends of the clamp. 

755,121. ELECTRICAL APPARATUS FOR THERAPEUTIC PURPOSES; 
Frederick C. Fisher, Bristol, Eng. App. filed Sept. 21, 1903. Details. 
755,125. ALARM DEVICE; William Friedberg, New York, N. Y. App. filed 

Nov. 11, 1903. Details of a door knob circuit closer. 


755,140. ELECTRIC RAILWAY SIGNAL; Bertram M. Kershner, Pittsburg, 
Pa. App. filed June 21, 1902. <A signal wire extends over a block and 
is normally grounded at each end; the car automatically disconnects one end 
from the ground and connects it to a source of current supply to actuate 
the signal. 


755,141. ELECTRICAL SWITCH MECHANISM; Hubert Krantz, Brooklyn, 
N. Y. App. filed June 29, 1903. <A _ special arrangement of the cross- 
bars and bus-bars of a switchboard affording a saving in material in the 
construction. 


755,142. STORAGE-BATTERY CONSTRUCTION; Simon Lake, Bridgeport, 
i, App. filed. Dec. 17, 1903. (See page 658.) 


755,165. ELECTRIC SWITCH; Ashley P. Peck, Milwaukee, Wis. App. 
filed Sept. 21, 1903. A switch having insulating barriers so arranged that 
when the ends of the movable contact leave the stationary contacts, they 
are practically inclosed in insulating material. 


755,173. ELECTROPNEUMATIC SYSTEM OF DRIVING; Johann Sa- 
hulka, Vienna, Austria. App. filed Apr. 18,. 1903. A compressor driven 
from the motor shaft charges an air tank, which supplies an air engine 
also connected to the axle. The electric motor acts as the main working 
motor, the air engine pane used in starting going over sections of the 
track where there ate no line conductors By in cases where an extra 
amount of power is required. A controlling device common to both motors 
enables one or the other motor to be thrown in or out. 


785,203. ELECTROMAGNETIC RAIL BRAKE; Karl A. Wilde, Hamburg, 
rmany. App. filed Dec. 1, 1903. <A plurality of pole pieces carrying 
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brake shoes and _ having tubular extensions, detachably connected together 
for convenience in assembling and replacing the parts. 


755,229. COIL FOR ELECTROMAGNETS OR OTHER PURPOSES; Fried- 
rich Klingelfuss, Basle, Switzerland. App. filed Sept> 28, 7, The 
wire layers are in discs perpendicular to the axis of the coil; the insula- 
tion being arranged so that its value between every two turns is propor- 
tional to the potential difference. 


755,247. MANUFACTURE OF SULPHURIC ACID; Pedro G. Salom, Phila- 
delphia, Pa. App. filed June 17, 1902. (See page 658.) 

755,282. ELECTROMAGNETIC SEPARATOR; Myron Dings, Milwaukee, 
Wis. App. filed May 23, 1903. Details. 


755»%87- AUTOMATIC CIRCUIT BREAKER FOR ELECTRIC TIME OR 

THER SWITCHES; Arthur W. Hutchins, Providence, R. I. App. filed 
May 15, 1903. Details. 

755,302. EXTRACTION OF COPPER FROM_COMMINUTED MINERAL 
MIXTURES; Ernest A. LeSueur, Ottawa, Can. App. filed May 27, 1899. 
(See page 658.) 

755,305. PEAKED WAVE WIRELESS TRANSMISSION; Daniel M. Moore, 

ewark, N. J. App. filed June 14, 1902. A method of setting up waves 
of radiant electric energy by producing changes of primary exciting elec- 
tric potential which, if graphically described as a series of waves, would 
show waves of highly peaked form. 


755,306. ELECTRIC TUBE LIGHTING; Daniel M. Moore, Newark, N. J. 
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755,229.—Coil for Electromagnet or other Purposes. 


App. filed Jan. 19, 1903. The leading-in wires of the tube are in direct 
connection with the terminals of the secondary of the transformer, the 
connection being made within a casing inclosing the transformer. 

755,307. ELECTRIC TUBE LAMP; Daniel M. Moore, Newark, N. J. App. 
filed Feb. 6, 1903. A casing containing a transformer and the tubular 
lamp terminals, that portion of the tube used for lighting, extending 
through the walls of the casing. 

755,320. APPARATUS FOR HEATING AIR; Walter K. Seelye, Dubuque, 
Iowa. App. filed June 13, 1902. Details of a resistance and valve appa- 
ratus for instantaneously heating air on its passage through a dental or 
other tool. 

755,388. RETARDING DEVICE FOR ELECTRIC CIRCUIT BREAKERS; 
Algernon R. Cheyney, Philadelphia, Pa. App. filed Dec. 2, 1903. An 





755,307.—Electric Tube Lamp. 


automatic valve controlling the inlet of liquid to a chamber in which the 
core of the solenoid moves. 


755,367. STATIC ELECTRIC MACHINE; Ernest E. Fewkes, Newton, Mass. 
App. filed June 1, 1903. One or more revolving non enesieg generating 
plates and a revolving charging plate, equalizing combs for all the plates, 
and electrical connections between the equalizing combs of the charging 
plate and those of the generating plates. 

755,382. DEVICE FOR TESTING ELECTRIC CURRENTS; Charles Oliver, 
Woolwich, England. App. filed Nov. 29, 1902. A low conductive pencil 
to be held in the hand is fitted with a sliding metallic cap adjustable in 
position to alter the resistance of the pencil. 


755,391. ELECTRIC RAILWAY SHOE; Henry Rosenfeld, New York, N. Y. 
App. filed Aug. 19, 1903. The contact surface of the shoe has a V-shaped 
rib and is weighted to remove snow and ice from the rail. 


755,393. ELECTRIC CONNECTION; Frank J. Russell, New York, N. Y. 
App. filed Nov. 6, 1903. _ Reversible bracket angle-plates are used to com- 
pensate for incorrect settings of terminal boxes in a wall. 


755,468. RHEOSTAT; Arthur C. Eastwood, Cleveland, O. App. filed Dec. 
21, 1903. Wiring connections of a controller are avoided by mechanically 
fastening the contact fingers to a metal frame to which the resistance cir- 
cuit is applied and connected. 


755,514. FIRING MECHANISM FOR BREECH-LOADING GUNS; John 
F. Meigs and Sigard A. S. Hammar, South Bethlehem, Pa. App. filed 
Feb. 2, 1901. Details. 


755,537, COIL FOR DYNAMO ELECTRIC MACHINES; Ferdinand Porsche 
and Ludwig Lohner, Vienna, Austria-Hungary. App. filed July 11, 1902. 
A coil wound of band conductors and having opposite sides or ends cut 
away to give it a concave-convex form to fit against the ring of a field 
magnet. 


oe - 
755,563. AUTOMATIC CONTROLLING DEVICE; Jacob S. Cole, Alingheny, 
Pa. App. filed July 15, 1903. An automatic switch adapted for electric 
cranes. 


755.577. ELECTRIC: VIBRATOR; William MacMillan, New York, N. Y. 
App. filed July 29, 1902. A circuit changer for vibrating bells in which 
the contacts are located in a closed box. 
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Engineer, New York. 


ee 
POSITION. WANTED.—About July 1 in 
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P OSITION WANTED.—By a young 

technical college graduate, in cither 
mechanical or electrical lines; some experi. 
ence with electric RenEng. company. Ad: 
dress No. 1384, care Electrical World and 


Engineer, New York. 


P OSITION WANTED.—As foreman in 

meter department of lighting company, 
by a technical graduate with four years’ 
factory experience in testing, inspecting T. 
H. Westinghouse watt-hour meters, G. E 


and Sprague motors and generators; A-1 

record with above companies. Address No, 

1361, care Electrical World and Engineer, 
ew York. 


P OSITION WANTED.—By telephone 

engineer with nine years’ practical as 
well as technical experience, wishing to lo. 
cate in the West; would accept the man. 
agement of a growing independent tele. 
phone system; am_ thoroughly acquainted 
with all branches of telephony, having held 
responsible positions with some of the larg. 





est telephone companies in the world; 
would like to take charge of a system where 
the possibilities for expansion are good, 
and would be willing to start at a nominal 
salary and build it up; am 25 years old and 
married. Address No. 1402, care Elec. 
trical World and Engineer, New York. 

P OSITION WANTED.—By a_ young 


man, age 24, having completed a two 
years’ course of electrical engineering in a 
technical school; desires position in isolated 
power, light, etc., plant or with a manu- 
facturing company. Address No. 1389, 
care Electrical World and Engineer, New 
York. 


POSITION WANTED.—With engineer. 

ing, contracting or manutacturin 
company, or central station, by Electrica 
and Mechanical Engineer, Cornell grad. 
uate. Practical experience includes laying 
out and installing shop equipments; power 
plant design and testing; plant and shop 
management; power distribution by vari- 
ous means; applications of electricity in 
manufacturing plants, particularly individ. 























Semone. Ganghter. of the late Mr. i B. ough and comprehensive self-instruction course Specimen ual motor drive; preparing specifications and 
» inventor of the Fuller-Wood d : ee , . i oe od 
namo electric apparatus. Address i in the principles and practice of Drawing and pages technical correspondence. Executive and 
Fuller, care Electrical World and Engi- Designing required in the shops and drafting anda business ability. Excellent reasons for de- 
neer. New York. . rooms of the engineering, electrical, machinery complete eras cnanee. Could ee small oe 
and kindred trades. . ddress No. 1394, care Electrical orl 
Pen bak nll en pa cree thor- 506 pages, 610 —aeea, i pene list of and Engineer, New York. 
oug experienced in all branches of on superfine paper an andsomely bound in contents —— ~ -ANTED — —* aa: 
construction work and repairs, particularly ° black vellum cloth, with full Fr edges. The sent ee ag ‘Semone ales” ane am 
as applied to electric railways, desires posi- Post aid money paid will be refunded if the book 4s i 1 f ;, Address N 
tion; power station erection and equipment Pp not found to be satisfactory. postfree seen, mate Wieeteteal Wort aad ‘Eagions, 
a specialty; accustomed to take charge of apes New York. — : ; 
work; el : i i : New York. 
and abroad. Address Nov taég, care fice | | THEO. AUBEL & CO., Educational Book Publishers, 63 Fifth Ave., New York opens = 
trical World and Engineer, ee York. (Continued on Page 93. 
ALTERNATORS-60 CYCLES Lt. ; Speed, 
- 1100 Or 2200 Volts. LATEST TY PES OF a pl wa me. Fo Sa 
> GC > - . Ames tandem comp. 11x17x12 
2 300 — eaate 15-K.W., comp., sin- | (second-hand) ELECTRIGAL MACHINERY automatic engine 270 
Ve Pi ae K.W inal 2 1800 Edison, 100-K.W., s-o., comp. 650 
' — on" a ee eae FOR SALE AT BARCAIN PRICES 1 1800 re noes, ot Bey 
, . : . comp., ole, 100-K.W. 425 
. Goo Tots 30-K.W., comp., single I 2200 Western Electric, M. P., 125- 
I 750 Wood, 37%-K.W., comp., single an oor, ta takers an 
»hase i oe 
c chine can be arranged for di- 
: — wee as EW. i i phase. rect connection also.) 225 
. eee Sacenioe se ae poe a 2 2500 Western Electric, M. P., 
1 1500 Warren-Medberry, 75-K.W., 2 ; comp., 150-K.W., direct con- 
I 1500 oo eee 75-K.W., 2 ph & nected to 16x18 McEwen en- 
I 1500 West, 75:K.W., comp., distrib- 54-62 S.CLINTON ST. CHICAGO. _ ai 
uted winding, 2 ph. s 
-K end for our Monthly Bargain Sheet showing compiete list of 
. Fee ae eld ee ct? apparatus with HET PRICES. All machines fully guaranteed. 220 TO 250 VOLT CENERA- 
engine TORS. 
1 1500 Wood, 75-K.W., comp. Lt. Speed. LA: Speed. K.W. Speed. 
1 2400 Gen. Elec., 120-K.W., 3 phase,| , 1s Wagner, 15 amp., M.P. 50 v. 1800 1 400 Crocker-Wheeler, M.P, comp. 875 1 7% Holtzer-Cabot, compound 1350 
i — a Ti <W.. ¢ shee | x 30 oa sree type é A _ 2 400 W eunghowss, M- ag comp. 975 #1 9 new nagrene, he 4 1600 
. mares Pee WV ey »| 2 35 obart, M. P., comp. 1600 |2 450 ison, 25-K.W., self-oiler 1300 | 2 10 .-H., D 10, oil cups 1600 
2300 volts ‘ I 40 Roth, M. P., comp., direct 2 450 Commercial, M. P., comp. 1000 1 12 Western Elec., M. P., comp. 750 
I 3000 kg ogy Rog Oo 15° | oe to Drake engine 800 | 1 450 penne : + P., comp. 1000 (1 3 self-oiler 1500 
ar op , | 2 45 Lundell 1800 | 1 450 riump =» bap COMD. 759 1 17% ester, comp. 1350 
rect connected to 12x24x14 Har. | 3 45 Westinghouse, M. P., comp 1800 2 450 Sprague-Lundell, M. P., comp 875 1 17% Eddy, type C, comp. 1450 
risburg tandem compound self- | I 50 Crocker-Wheeler, self-oiler 1150 1 450 Eddy, M. P., comp. 950 1 20 Edison, self-oiler, comp. 1400 
oiling engine, complete with ex-| 2 50 Northern, M. P., compound 2050 1 450 Gen. Electric, M. P., comp. 1050 | 1 20 Western Electric, comp., s-0. 700 
citer and switchboard panel, speed | ; 50 Westinghouse, M. P., comp. 1150 1 450 Western Elec., M. P., comp. 650 1 20 Keystone, M. P., comp. 950 
257 | 2 60 Hobart, M. P., comp., so. 1200 1 540 Edison, comp., 30-K.W. 1200 1 20 Eddy, M. P., comp. 825 
ALTERNATORS-—125-133 | 1 75 Westinghouse, M. P., comp. 1600 1 540 C. & C., M. P., 30-K.W. 7oo 1 20 Western Elec., M. P., comp. 650 
CYCLES. | I 75 Phoenix, comp., direct con- I 540 Elwell-Parker, M. P., comp. 600 2 30 C. & C., comp., self-oilers 800 
Lt. ‘. pected po No. 4 fase ogres gee 2 540 Geo. we ; ees oe . I 40 ce, Gs 3 go comp. zs 
1 650 Wood, 33-K.W., comp. | ° or ayne, multipolar 1600 o-K.W. : I 40 Eddy, M. P., comp. 87 
a oa 80 Crocker-Wheeler 1000 3 #600 ard, M. P., compound 750 1 40 Commercial, M. P., d. c. to 
: a. woe 374-5 com | 3 80 Riker, M. P., comp., s-o. 1100 | 1 650 Milwaukee, M. P., comp. 650 11x12 automatic Chandler- 
I a Warren edberry, an Ww in | 2 80 niet = olar 950 |1 7 eepeeee. ~ Fo Soa 900 PS fos engine sea ee 
ae E oss ta | 1 100 riumph, M. P., comp. 1250 | 1 50 estinghouse, ~ Fey §5- I 45 ison, comp., self-oiler 100 
z 1000 spon type W.. com I roo Card, M. P. 1000 | K.W., engine type, direct con- I 45 Am. Engine Co., M. P., comp. 700 
3 1200 West.. seo-K W. sonthed armt 2 110 Commercial, M. P., comp. 1600 wastes to sore aeuroewe self- I 45 a mere ys M. P., comp. 55° 
pe “a rae 150 Edison, comp. 1700 oiling Buffalo Forge engine, 1 45 . & C., M. P., comp. 700 
comp. , 
K I 150 Eddy, M. P. 1650 class A, upright 5° \1 45 Gen. Elec., M. P., comp. 925 
: sae eee, ree ee 75-K.W 1 150 Western Elec., M. P. 1600 | 2 700 Commercial, M. P., comp. 33: I 50 C. & C., compound 800 
1100 2 Ay 2200 v.. 2 phase on 150 General Electric, M. P. 1400 I zoo Card, M. P., compound 750 1 50 Commercial, M. P., comp. 775 
> nten Eee ee a w> ie A sae. | 2 160 Triumph, M. P., compound 1200 1 zoo Crocker-Wheeler, M. - I 50 Maine, M. P., compounc 600 
latest t pe, comp. sbothed ermt.| t 160 Rorthara. Ns eo 900 como. w P 1085 | 1 55 Sarets eanasipoler, comp. 758 
r te" i. ¥ 165 m. Engine Co., M. P. 1400 | I 900 agner, . P., comp., 50- I 55 y, -, comp. 75 
, al yy hale type A S, I 210 Edison, self-oiler, 12-K.W. 1600 K.W. 950 | 1 60 Sprague, compound 500 
2 2400 West.. 120-K.W.. comp self- | ! 210 Phoenix, M. P., comp. 1650 1 1000 Edison, s-o., 60-K.W., comp. 700 | 1 60 orthern, M. P., comp. 800 
oiler toothed armt 7c I 210 Eddy, M. P. 1100 1 1000 Gen. Elec., 6 pole, comp., di- lf 75 Siemens & Halske, Church- 
2 3000 Stanley inductor type 150-K.W. I 22s Card, M. P., up 690 rect connected to 12x13 Wes- ward type, M. P., direct con 
3100 OF 2200 ¥.. 3 phase. “1 260 Commercial, M. P., comp. 1100 ton automatic engine, 60-K.W. 275 nected to 14x14 Ideal engine 300 
1 8000 West oo-K.W., slotted armt I 300 Phoenix, M. P. 1100 : 1100 Triumph, M. P., comp., 65- I 80 . & C., comp., self-oiler 62§ 
3 Geariean distributed windings. I 300 Perrett, M. P., comp. 750 K.W. 850 (1 100 Edison, comp., self-oiler 650 
; 1 300 Ahlms-Edwards, M. P., comp. 825 |; 1300 Card, M. P., comp., 75-K.W. 500 1! 100 Commercial, P., comp. 778 
110 TO (25 VOLT GENERA- 2 300 Gen. Electric, M. P., comp. 1100 Waddel-Entz, 80-K.W. dc 1 125 Eddy, M. P., comp. 7 
TORS 1 300 Western Elec., M. P., comp. 750 |? 135° _ e > ates shelesa 2 150 National, M. P., comp. 350 
a ° - 2 350 Edison, 20-K.W., comp., s-0. 1400 ate Te ims 15¥4Xx14 26s |% 200 Eady, multipolar, soe ound 500 
DIRECT CURRENT. swe 6S ~»» am. P. 800 : I 250 estern Electric, 6 pole, typ¢ 
Lt. Speed. | 1 350 Card, M. P., enclosed 800 |: 1350 Ft. Wayne, comp., direct con- L, 3 hearing. compound 450 
+ 10 Towle, M. P., compound 2000} 1 400 Northern, 22%-K.W., M. P., | nected to 13x14 Buckeye ver- 1 300 Western lectric, M. 
2 12 Edison, self-oiler 2700 comp. 1000 tical engine, 80-K.W. 275 brand new 480 
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APRIL 2, 1904. 


DIRECT CONNECTED UNITS 


200-K.W. Thompson-Ryan, 


and McEwen tandem engine. 


80-K.W. Jenny, 125 volts, and Russell 


4 valve engine. 


50-K.W. Northern, 125 volts, and Rus- , 


sell engine (new). 
2—50-K 


American Ball, 


and American Ball engines. 


2—42-K.W. 
and Alfrey engines. 

30-K.W. Eddy, 
town. 


25-K.W. 
74%4-K.W. 
6-K.W. Northern, 


4-K.W. Northe rn, 
vertical engine (new) 


Westinghouse, 


220 volts, 
125 volts, and W 


Westinghouse, 125 volts, 
Westinghouse engine. 
Northern, 125 volts, and 
vertical engine (new). 
125 volts, 
vertical engine (new). 
125 — and 





125 volts, 


220 volts, 


ater- 
and ,;. 
Hill 
and Hill 
Hill 


3-K.W. Northern, 125 
vertical engine (new). 


ENGINES 


duty. 


1—24 x 48 Wright of Newburgh. 
I-22 
27 Russell, 4 valve. 
48 Putman, 4 valve. 


I—20 
2—— 20 
1—17 x 42 Brown of Fitchburg. 
14? 
I—13 x 
2—13 x 


2—94 


14 Noye automatic. 

12 Erie Ball automatic. 
x 10% 
-8 x 8 Climax automatic. 


ALTERNATING (60 Cycle) 


x 
x 
x 
i-—-£9 = 
x 
x 
x 
x 


250-K.W. Westinghouse, 2 ph., 2200 v. 


3—11 & 17 x 14 Harrisburg tandem. 
1—11 & 19 x 24 Buckeye tandem, heavy 


16 & 30 x 48 Hamilton Corliss. 
1—26 x 48 Vilter Corliss, rope drive. 


40 Nordberg, Rocker valve. 


38 Watts-Campbell Corliss. 


28 Delamater Corliss type. 


McIntosh & Seymour. 


ELECTRICAL WORLD 


volts, and Hill 










100-K. W. ¢ 


5-K.W. 
K.W. 


-H. 
-H. 
-H. 


2S SRO 


AND ENGINEER. 


E E., 3 ph., 2300 v. 
-» Single ph., 2200 v. 
Steaiay, 2 ph., composite. 


So 

o-H.P. Westinghouse, 2 ph., 220 v. 

¥%-H.P. Westinghouse type C, 220 v. 
P. Westinghouse type C, 220 v. 

P. Westinghouse type c 220 V. 
P. G. E., 3 ph 


+» 104 V. 


ALTERNATING (125 Cycle) 


120-K.W. G, E., s. ph., 1100 v. 
120-K.W. Oe house, 2200 Vv. 


100-K.W. G. 
2—A-7o0 T. H” 


1—60-K. 
2—30-K. 

10-H.P. 

3-H.P. 


2—66-K. 
sanlip K. 


Wagner, 
110-125 VOLT GENERATORS AND MOTORS 


< Monocyclic. 
1100 v. 
W. G. E., "hiete, 1100 Vv. 
W. Westinghouse, 1100 V. 
Excelsior, s. ph., 104 v. 
104 V., Ss. ph. 


W. ¢. E., 4 pole. 
W. Edison bipolar. 


45-K.W. Westinghouse, 4 pole. 


Boilers THOMPSON SON & CO., de LiBeERTY St., N. Y. Equipments 


1—4o0-K.W. C. & 
1—35-K.W. 


I 
I- 
I 


1—15-K.W. 

-124%4-K.W. 
Ii—814-K.W. 
i—4} 


-3-K.W. 


I 


C., 4 pole. 
Loomis, 6 pole. 
Mather, 4 pole. 
Riker, 4 pole. 
General Electric, 
Edison bipolar. 
Card, 4 pole. 
Edison bipolar. 
4-K.W. Quaker City, bipolar. 
Westinghouse. 


35-K.W. 
21-K.W. 
1714-K.W. 


4 pole. » 


Complete stock of motors. 


I 
I- 


1—40-K.W. 
1—22%4-K.W. 
Ps 

I—rI 


220 VOLT GENERATORS AND MOTORS 


120-K.W. 
175-K.W. 


C. & C., 6 pole. 

Eddy, 4 pole. 
Crocker-Wheeler, 4 pole. 
Churchward, 6 pole. 
16-K.W. Ft. Wayne, 4 pole. 
2-K.W. Keystone, 4 pole. 


Complete stock of motors. 


500 VOLT GENERATORS AND MOTORS 


MODERN ELECTRICAL MACHINERY FOR SALE. 


ALTERNATING INDUCTION MOTORS 


DIRECT CONNECTED UNIT, 220 volts 


s50-K.W. American Ball Dynamo & En- 


15-H.P. General Elec., M. P. 
7%4-H.P. General Elec., M. P. 
rs -P. Sprague. 

2- 


gine. 


0 VOLTS DIRECT CURRENT 


Dynamos or Motors 


- Bullock, M. P. 

. Eddy, M. P. 

° an M. P 
Cc Cc 


220 VOLTS DIRECT CURRENT 


Dynamos or Motors 


. Sprague, M. P. 
. Crocker-Wheeler, M. P. 
. Card. 
. Sprague, M. P. 
. General Elec. 
. Holtzer Cabot. 
. Card, 
Edison. 


va 


tw 
9ouMomo 


<a 
- Lundell. 


500 VOLTS DIRECT CURRENT 
Dynamos or Motors 


Site ee ee ee 
RRR 


General Elec. 


| BUY, RENT AND | 


RAK} 


a te 


rs GC 


wR 


.C & C. 
; , Paragon, M. P. 
- Holtzer Cabot. 
-P. Crocker-Wheeler. 
. Diehl. 


& C. 


. General Elec. 


ELECTRIC LOCOMOTIVES. 


Ton. 


10 


Morgan-Gardner, type M, 
direct current, 


motive, 74-K. Ww +» 42-inch 


speed 6 to 10 miles per hour 


Morgan-Gardner, type N, 
direct current, n 
motive, 115-K.W., 40-in. 


speed 8 miles per ‘hour 


250 V., 
double motor 


loco- 
gauge, 


250 V., 
‘double motor 


loco- 
gauge, 


500 TO 550 VOLT CENERA- 


BARGAINS IN 


2 Phase, 60 Cycles, 220 Volts 


30-H.P. 
15-H.P. 
10-H.P. 
7%4-H.P. 


Type F Westinghouse. 
Type C Westinghouse. 
Type C Westinghouse. 
Type C Westinghouse. 


5-H.P. Type C Westinghouse. 
2-H.P. General Elec. 
1-H.P. Westinghouse. 


J 
/ 
y/ 
7 


-H.P. 


2 Phase, 440 Volts, 60 Cycles 


30-H.P. 
15-H.P. 
-H.P. 


fa H.P. General Elec., 220 or 110 v. 
4- 


General Elec. 


Westinghouse. 
Westinghouse. 
Westinghouse. 


-H.P. Westinghouse. 
-P. Westinghouse. 
-P. Westinghouse. 
-.P. Westinghouse. 


(37 CENTRE STREET, NEW YORK. 


STALL.—CEORCE BENDER. 


9-E1.F's 


3 Phase, 60 Cycles 


. Westinghouse, 220 volts. 
. Gen. Elec., 110 volts. 

. Westinghouse, 220 volts. 
-P. General Elec., 220 volts. 
.P. General Elec., 110 volts. 


| Phase, 60 Cycles 


Wagner, latest type. 
General Elec. 


%4-H.P. 


Y%4-H.P. General Elec. 


| Phase, 125 Cycles 


3-H.P. Wagner, latest type. 
1-H.F , Ge neral Elec. 

4s tit Emerson. 

1/39-H. 'P. Emerson. 


Large stock of small motors, 


auto- 


starters, starting boxes, rheostats, switch- 


boards, voltmeters, ammeters, etc. 


(second-hand) ELECTRIGAL MACHINERY 


We do not offer old. worn out achiocs fit for the Junk pile, but the LATEST TYPES 


of the leading manufacturers. 





G 


c REG 


ORY: 








TORS. 
K.W. Speed. 
60 Edison, comp., self-oiler, new ‘ e 
armt. and commutator 00 
62 T.-H., D 62, s-o., comp. 900 54-62 S.CLINTON ST. CHICAGO. 
75 Akron, M. P., 6 pole 900 Sena for our Monthly Bargain Sheet showing NET prices -— all 
a wr ie ag ao 900 machines fully guaranteed. 
comp., new rewound ; 700 
100 Siemens & Halske, 4 pole, a“ 6 2 I General Electric, 110 volts 1800 i A s Speed. 
bar-wound oo comypoun cc. 3 3 Western Electric, M. P. 1000 | 1 25 Eddy, M. P. | 725 
aoe Rane, ae pup 60 3 3. Westinghouse, M. P. 1700 | 1 25 Western Electric, M. P. 550 
100 Gen. #1 ag po comp. 1 oo Tg 3 Storey, variable speed 300-1500 | 2 40 C. & C., self-oilers 650 
ee 7 _— Poue 1 3% Eddy, M. P. 400 | 1 40 Sprague-Lundell, M. P. 625 
po ty with ee eee ae I 4 Commercial, M. P. 450 1 50 C. & C. multipolar 650 
- wit 4 ss, Fk |2 § Gibbs, M. P. 1400 | 1 50 #4=Eddy, M. P. 675 
ne a — 7 pened 13 § Hobart, M. P. 1050 | 1 50 Am. Engine Co., M. P. 565 
ae. iin t switc t ee eg 5 § Western Electric, M. P. 950 | 1 60 C. & C.,, self-oiler 600 
woo ao = LP. nos . be I 5 Eddy, M. P. 300 1 60 Edison, self-oiler 750 
= Thor ng so M P =. 5 s 5 Belknap, M. P. 230 | 1 60 Commercial, 600 
ee h a Saad ct see ee mews 2 2 5 Crocker-Wheeler special print- 1 60 C&C, ° 560 
a I Flee : a. P 525 ing press motors, direct con. 318 | 1 60 Maine, M. P. | 500 
saad re 8-0 ~~ Pe 1 6% Jenny, M. P., back geared, 1 60 aoe pees, oy ‘ 425 
peoeee > i speed of shaft 440 1 60 xeneral Electric, M. P. 00 
Comer 400, 91% Waddell-Entz, M. P. goo 1 65 Eddy, M. P. 650 
I ¥% Edison 1350 | I 70 uller, multipolar 00 
ARC DYNAMOS. sa I 1% Towle, M. P. 1600 | 1 75 Sprague, self-oiler 450 
Lt. C.P. Speed. | ; 514 Western Electric, M. P. 1150 | 1 75 #£,.Northern, M. P. 700 
35 2000 T.-H., LD 2 ball 820 2 71% Western Electric, M. P. ; 950 | 1 85 Western Electric, self-oiler 500 
45 1200 Brush, No. 1050 ; 7% Milwaukee, M. P.,_ series, 1100 C. & C., self-oiler 450 
50 1200 T.-H., L D 12, new crane type, grease cup 600 | 1 125 Edison, self-oiler 550 
ball 820; g Holtzer-Cabot 1250 | 1 135  # Commercial, M. P. 675 
50 2000 T.-H., M. D 2, s0., 1 8  Crocker-Wheeler, series, crane 1150 Eddy, M. P. 600 
6 Brosl No. 8 type “* 900 | 2 200. National, M. P. 300 
5 2000 rush, No . 2 faine, } aes 
75 1200 T.-H., M D 12, s-0., 820; 30 Standard, M. P. 670 500 TO 550 VOLT Peres. 
75 1200 Wood 959; : ro C.&C., M. P., enclosed 1100 HF. ; peed. 
100 2000 Wood 600 ; 10 Keystone, M. P., enclosed 1175 | 1 1 General Electric, C. A. 1200 
125 1200 Brush, 6.6 amp. 700; 309 Western Electric, M. P. 800 | 1 1% Belknap, self-oiler 1700 
125 2000 Brush, 9.6 amp. 500; 10 Story, M. P., enclosed 600 | 2. 1% Northern, series 1400 
125 1200 Excelsior 790 2 10 #£.Westinghouse, M. P. 1250| 2 1% Crocker Wheeler 1550 
B , M. P. 130 I 2 aine, M. 1100 
220 TO 250 VOLT MOTORS. : . C. & C., aes oler 1100 | I 23 ony wer =r = 
H.P. DIRECT CURRENT. Speed. | 1 15 Keystone, M. P. 1570 | 1 2% New Englan 
1 General Electric, type I B 1025 1 15 New England, M. P., 8 pole 650 i.e C. & C., self-oiler . — 
1% Commercial, self-oiler 1200 1 15 Western Electric, M. P 625 | 1 3. General ‘Blectric, type C 1800 
2 Lundell, newly rewound ; sees ; 3 gateon, 15 K.W zis° : ; aa . P., ee aa 1100 
ris eiker - a om saa : = on 1250 speed of shaft 240 
3 Bernard, M. P. 1525 | 2 25 Edison, self-oilers 1100 | 1 3% Roth 1700 
3 Gibbs M. P. 1400 | 1 25 Western Electric 525 | 1 3% Roth, M. P. 950 
3 Lundell, self-oiler 1500 1 25 #£2zKeystone, M. P 850 3% Westinghouse, M. P. 1050 








H.P. Speed. 
I 4 Edison, 3 K.W. 1700 
4 4 Maine, multipolar 550 
I 4 Bernard, M. P. 550 
I 5 Hobart, self-oiler 1600 
I 5 Fort Wayne 1400 
2 5 Triumph, M. P. 1250 
3 5 Crocker-Wheeler 950 
I 6 C. & C., enclosed 1030 
2 6 T.-H., D 5, self-oilers 1800 
2 7% Thomson-Houston, D 7% 1600 
I 7% Roth, self-oiler 1400 
I 7% Card, multipolar 775 
I 74 Jenney, M. P. 1500 
I 7% C. &C., M. P., compound 1160 
3 7¥% Crocker-Wheeler 1500 
I 7% Eddy, M. P. 875 
I 10 Phoenix, M. P. 950 
1 10 Crocker-Wheeler 1275 
I 10 Northern, M. P. 1350 
1 10 °#12«'Triumph, M. P. 1100 
2 10 General Electric, M. P. 1400 
I 10 Perrett, M. P., compound 600 
t Eddy, M. 650 
3 10 Belknap, M. P. 500 
: £2 Am. Engine Co., M. P. 1365 
: as Eddy, self-oiler 1725 
5 as C. & C., self-oiler 975 
1 15 Edison 1275 
I 15 Perrett, M. P. 1100 
: Maine, M. P. 450 
1 20 #Eddy, self-oiler 1500 
I 20 Perrett, M. P. 700 
I 


20 Hioltzer- Cabot, M.P., enclosed 1150 
ALTERNATING CURRENT 
MOTORS. 


SINGLE PHASE. 125-133 CYCLES. 
et 


1¥, Wagner, 208 volts, aut. 2000 
3% Wagner, 110 volts, automatic 1875 
THERES 


Speed. 
10 % Stanley, 100-110 volts, new 2400 
1 ¥% Holtzer-Cabot, 104 volts 2500 
1 &¥% Emerson, 104 volts 2000 
I wa Wagner, 104 volts, aut. 2000 
I Fort Wayne, 104 volts 2500 
I Wagner, 208 volts, aut. 2000 
I 
I 


PHASE. 125-133 CYCLES. 
For Monocyclic System. 

H.P. Speed. 
I 3 General Electric, 110 volts 1875 

SINGLE PHASE. 60 CYCLES. 
H.P. Speed. 
2 ¥% Phillips, 104 volts 1800 

1 ¥y General Electric, type I S, 

110 v., with type R S. con- 
denser-compensator, new 1800 
1 4% Gen. Elec., type I. S., form L 1800 
I 1 Phillips, 208 volts 1600 
I I Phillips, 104 volts 1600 
1 2 Wagner, 500 volts, aut. 1800 
1 2 Wagner, 104 volts 1800 
1 1§ Wagner, 104 volts, aut. 1200 
2 30 Wagner, 104 volts, automatic 1200 
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For Sale:—Four 22’ and 42’ x 48’ 


Hamilton Tandem Compound Condensing 


Corliss Engines 


With independent Condenser for Each. Wheels: 24 ft. x 50 ins. 60,000 Ibs. 
Capacity: 750 to 1,000 H. P. Each. Located in New York City. 


900-H.P. 34x60 International Power 
orliss. 

450-H.P. 16 and 30x42 Allis Compound 
Corliss. 

450-H.P. 24x48 Brown Corliss. 

400-H.P. 23x60 Geo. H. Corliss. 

300-H.P. 20x48 Harris Corliss. 

275-H.P. 20x42 Hamilton Corliss En- 
gine. 

225-H.P. 18x42 Hamilton Corliss. 

200-H.P. 18x36 Bates Corliss. 

200-H.P. 12 and 22x42 Atlas Compound 
Corliss. 

175-H.P. 16x42 Allis Corliss. 

150-H.P. 15x38 Brown Corliss. 

125-H.P. 14x36 Putnam Corliss. 

100-H.P. 12x36 Harris Corliss. 

ade 12x30 Lane and Bodley Cor- 
iss. 

650-H.P. 28%xs52 Buckeye Automatic. 

450-H.P. 24x48 Buckeye Automatic. 

400-H.P. 16% and 28%x27 Buckeye 
Compound Automatic. ° 

250-H.P. 16 and 27x16 Westinghouse 
Compound. 

100-H.P. 13x12 Ideal S. O. Automatic. 

90-H.P. 12x20 Atlas Side Crank Auto- 
matic. 


90-H.P. 12x16 Erie Center Crank Aut. 
40-H.P. 9x13 Frost Side Crank Auto- 


matic. 
BOILERS . 
1—350-H.P. Babcock and Wilcox Boiler, 
150 lbs. 
1—280-H.P. Babcock and Wilcox Boiler, 
150 lbs. 
2—265-H.P. Babcock and Wilcox Boil- 
ers, 150 lbs. 
3—265-H.P. Babcock and Wilcox Boil- 
ers, 135 lbs. 
1—175-H.P. Babcock and Wilcox Boiler, 
125 lbs. 
1—172-H.P. Babcock and Wilcox Boiler, 
130 lbs. 
a Cahall Vertical Boiler, 160 
s. 
14—72x22 Tubular Boilers, 115 lbs. 
7—72x18 Tubular Boilers, 120 lbs. 
7—72x18 Tubular Boilers, 100 lbs. 
3—72x16 Tubular Boilers, 100 lbs. 
8—66x18 Tubular Boilers, 100 Ibs. 
3—66x16 Tubular Boilers, 100 lbs. 
1—60x18.Tubular Boiler, 100 lbs. 
4—60x16 Tubular Boilers, 100 Ibs. 
2—60x14 Tubular Boilers, 120 lbs. 
Cookson Heaters, 50, 75, 100, 150 and 
200 H.P 


WHITEHEAD MACHINERY CO., Davenport, lowa. 
Eastern Office, 517 Park Building, Pittsburgh, Pa. 





FoR SAL E. 
IRECT . 
10K.W RES. a= St Risen 


engine, 110 volts. 
10-K.W. Westinghouse dynamo to Arm- 
ington & Sims engine, 110 volts. 
10-K.W. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 
80-Amp. Edison dynamo to Brother- 
hood engine, 80 volts. 
20-H.P. Elektron 220 volt motor to 
Morse Williams freight elevator. 


BELTED. 

60-amp. Crocker-Wheeler to Herresoff 
engine, 110 volts. 

2000 volt Electro Dynamic arc dynamo, 
10 amperes. 

s00-Lt. Edison dynamo, 110 volts. 

60-amp. Westinghouse dynamo to West- 
inghouse engine, 110 volts. 


35-amp. Sprague dynamo to Hornby 
Ackroyd oil engine. 
600-Lt. Weston dynamo, 110 volts. 
500-Lt. Edison Dynamo, 110 volts, D.C. 
to Brotherhood engine. 
400-Lt. Excelsior dynamo, 110 volts. 
45-H.P. C. & C. motor, 230 volts. 
30-H.P. C. & C. motor, 230 volts. 
15-H.P. Thomson-Houston motor, 500 
volts, with spare armature. 
15 General Electric, 2-H.P., 220 volt 
motors. 
12 Siemens & Halske 5-H.P., 220 volt 
motors, 220 volts, 1550 R.P.M. 
2 search lights. 
These motors are dust proof and se- 
ries wound. 
Large stock of smaller dynamos and 
motors. 
Repairing of electrical machinery in 
all its branches. 


JORDAN BROS., 74 Beekman St., N.Y. 








MOTORS FOR SALE 
75 H.P. 
Several direct - current, 250 - volt, 


slow-speed, compound-wound Crock- 
er-Wheeler motors for sale. 
D’OLIER ENGINEERING CO., 

119 So. 11th St., Philadelphia, Pa. 


FOR SALE OR TRADE. 


35-H.P. 230-volt Western Electric motor, 





2-H.P. 500-volt T. H. motor, $45.00. 

75 light, 110-volt Westinghouse dynamo, 
$70.00, 

125 light, M. P., Ruprecht, 110 volts, 
$90.00. 


3-H.P. Mather, 500 volts, $40.00. 


The Standard Machinery & Equipment Co. 
410 Electric Building, Cleveland, Ohio. 


British Colony of Natal, South Africa 


Equipment of Ground and First Floors of 
Railway Customs Bonded Warehouse, 
Port Natal, with a Complete Sys 








tem of Electric Telpherage. 

THE GOVERNMENT OF NATAL is 
preperes to receive Tenders for the Supply, 
trection and Completion (including main- 
tenance for 3 months) of the above Plant: 

Plans, Outline Specification, Conditions, 
and Form of Tender may be obtained on 


pega of Five Guineas, from Sir Walter 
Peace. K.C.M.G. Agent General for Natal, 
26 Victoria Street, Westminster, London, 
S. W., or from Charles J. Crofts, M. Inst. 
C. E., Harbor Engineer, Natal. The de- 
posit will be returned on receipt of a bona 
fide Tender. 

Tenders in sealed cover, endorsed ‘‘Ten- 
der for Electrical Equipment of Railway 
Customs Bonded Warehouse, Port Natal,” 
are to be furnished in duplicate, addressed 
to the Agent General as above, or to the 
Chairman, Tender Board, Pietermaritzburg, 
Natal. Tenders close both in London and 
Natal on the oth May, 1904. 

_ The Government of Natal does not bind 
itself to accept the lowest or any tender. 


WALTER PEACE, Agent: General. 
26 Viger Street, Westminster, London, 


15th Marcu, 1904. 


FOR SALE 


Electric light and power plant in a 
western town of 8000 inhabitants; operated 
by water power; valuable franchise and 
contracts; fine field for expansion; net in- 
come fully ten per cent.; price $60,000 
cash. For information address No. 1358, 
care Electrical World and Engineer, Now 


FOR SALE 


A new up to date electric light plant; 
can show 12 per cent. to 14 per cent. on 
investment; exclusive city franchise; have 
city lighting. Address No. 1369, care Elec- 
trical World and Engineer, New York. 











Dynamos and Motors 


Bought, Sold and installed 
Electrical Repairs 


a J RYUEL 
NO. ADAMS, MASS. 








WANTED 


each of ELECTRICAL WORLD 
AND ENGINEER, dated July 29, 
1899; July 12, 1902; July 1, 1903. 


Copies must be clean and well pre- 
face value. 
No. 1372, care Electrical World and 


Engineer, New York. 


One copy 


served; will pay 





APRIL 2, 1904. 





60 CYCLE ALTERNATORS. 


2—150-K.W. Westinghouse 60 cycle Al- 
ternators, single phase, direct con- 
nected to compound engines. 

1—180-K.W. General Electric, 60 cycle, 
two phase Alternator. 

1—120-K.W. Westinghouse, 60 cycle, 
two phase Alternator. 

2—120-K.W. General Electric, 60 cycle, 
single phase Alternators. 

360-K.W., 150-K.W., 120-K.W. and 75- 
K.W. sizes in 125 cycle Alterna- 
tors. 


DIRECT CURRENT 
CENERATORS. 


1—100-K.W. General Electric, 8 pole, 
125 volt Generator, direct connected 


to 15%4xXI15 engine. 


1—250-K.W. Walker, 6 pole, 250 volt 
enerator. 


1—250-K.W. Western Electric Railway 
nerator. ‘ 
7—Edison B. P., 175 and 100 K.W. 
ENCINES. 


i—Brand new_ 18x16 American Ball 
Automatic Engine, ready to ship. 

1—16 and 30x48 Cooper Cross-com- 
pound Condensin orliss. ; 

1—24x48 Hamilton ouble Eccentric 
Corliss. 

1—22x48 Allis Corliss, with heavy sec- 
tional band wheel. 

1—24x20 Ideal Automatic, latest type. 

1—15 and 25x16 Cross-compound Erie 
Ball Automatic. 

Write for list No. 42 of Dynamos, 
Engines and Boilers. 


STATION EQUIPMENT COMPANY, 7°* "cxicacoy °*~ 








DIELECTROL 


A permanently plastic 
coil cement, moisture 
and FOOL PROOF 


(4) DIELECTRIC MNFG. CO., SAINT LOUIS 












Electrical and 

Mechanical 
Engineers and 
Draughtsman 





Successor to STUCK Y & HECK 


LOUIS HEC K, ELECTRICAL MANUFACTURING CO., Lit’d. 





35 N, J. RAILROAD AVE.., Opp, Market St, Railroad Depot, NEWARK, N. J. 










Every System— 
Repairing, 
Re-winding, 
Re-construction 


Telephone No. 977 











WRITE FOR OUR CATALOGUE OP 


% % ELECTRICAL BOOKS «& 








FOR SALE 


Two 250-K.W., 10,000-volt Gener- 
ators. 

General Electric, three-phase, 60- 
cycle, revolving field type, belted ma- 
chines with exciters and marble 
switchboard. Portland Lighting & 
Power Co., Portland, Maine. 





PARTNER.WANTED 


By engineer having agencies for U. S. 
and Europe; first-class lines of electrical 
and street railway supplies; large acquaint- 
ance with leading railway officials, manu- 
facturers and contractors here and abroad; 
$20,000 to $30,000 required, to be controlled 
by partner; net profits estimated at 30 to 
40 per cent.; proposed offices New York 
and London. Address No. 1399, care Elec- 
trical World and Engineer, New York. 





A GOOD POSITION 


is always open for a competent man. His 
difficulty is to find it. We have openings 
for high-grade men in all capacities—Exec- 
utive, Technical and Clerical—paying from 


$1,000 to $10,000 a year. Write for plan 
and booklet. 
HAPGOODS (iInc.,) (3) 


Suite Sti, 309 Broadway, New York. 


Address 










PROPOSALS 


In virtue of a resolution of the Munici- 
pal Council of San Luis Potosi, approv 
by the superior Government of the State, 
contractors for electric lighting are in- 
vited to present their propositions for the 
public illumination of this city, with the 
understanding that the contract that may 
be made shall be based upon the following 
clauses: 

I. The contractor by himself, or through 
the company or companies he may or- 
anize, shall establish in this city an 
‘lectrical Plant according to the latest 
and most adequate system in the opinion 
of such experts as the commission of 
this department shall duly appoint. 

II. He shall be bound to establish by the 
last day of the present year the service 
of the illumination with a number of 
arc lights which shall not be less than 
one hundred and fifty, distributed ac- 
cording to the plan which shall be given 
him by the commission of illumination, 
who shall have the power to modify this 
distribution whenever it should be neces- 
sary within a reasonable term determined 
by same. 

III. These lights shall illuminate daily 
from the setting of the sun until its 
rising on the following day. 

IV. The contract shall be made for no 
less than fifteen years, and shall not be 
rescindable, except in the cases provided 
for by the law or by mutual consent be- 
tween the contracting parties. 

V. The price per light or for all the lights 
contracted for, shall be paid by the Mu- 
nicipal Council] at the end of each month. 


VE. he enterprise that shall have the 
preference shall make use of the streets, 
squares and other public places for their 


conductors, etc., in accordance with the 
respective commissions taking in con- 
sideration the concessions granted pre- 
viously. Their plant shall be established 
outside of the perimeter marked out by 
the respective commissions. 

VII. Said enterprise, within a month after 
the acceptance of their propositions, shall 
guarantee the fulfilment of their obliga- 
tions by making a deposit of five thou- 
sand pesos in favor and to the satisfac- 
tion of the Municipal Council. 

VIII. In said propositions mention must 
be made of the systems adopted for the 
lighting and installations, the power of 
each light and apparatus to show same, 
the price asked for, and, in short, all the 
details of the business. 

IX. Upon making the agreement, details 
shall be also given as to the terms to be 
adopted, the capital to be paid out, the 
streets and other public places that may 
be used and penalties for the contracting 
parties, etc., etc. 

X. This convocation shall be closed on the 
fifteenth of May of the present year and 
shall be published in the Republic as well 
as in the United: States and. in Europe. 
San Luts Portost, Mexico, Feb., 1904. 

(Signed) Enritgue Mrithn; Sec’y. , 
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For Sale. 
Direct Connected Direct Current 
125 TO 250 VOLTS 
oe W. unit consisting of two 210- 

W. 140-volt MP engine type 
General Electric generators, 120 
R.P.M., direct connected to one 24 
x36 Wright Corliss engine, for use 
on 125 or 250-volt circuit. 

1—160-K.W. unit consisting of two 80- 
K.W. engine type P 6 80-230 
R.P.M. meral Electric gener- 
ators mounted on one base and 
direct connected to one 15 and 25x 
16 horizontal tandem compound 
automatic Ball engine, 125 to 250 
volts Edison three-wire system. 
1—150-K.W. 110-volt MP 6 engine type 
neral Electric generator direct 
connected to one 14 and 21x36 
Penna. Iron Works tandem com- 
pound Corliss engine, 102 R.P.M. 
2—150-K.W. 125-volt MP 8 150-225 
-P.M. latest type vertical split 
frame Westinghouse generators di- 


PACTORIES 
Jersey City, N. J. St. Louis, Mo 











ELECTRICAL WORLD anp ENGINEER. 


rect connected to two 18x16 simple 
horizontal 4-valve Corliss type 
steam jacketed cylinder Ball & 
Wood engines. hese outfits are 
brand new. Immediate delivery. 


1—125-K.W. 125-volt MP  Siemans- 
alske generator direct connected 
to simple engine. 
“a —— MP 6 engine type 
neral lectric generator, 270 
R.P.M., direct connected to one 14 
x14 Ideal horizontal centre crank, 
high speed, automatic engine. 
1—75-K.W. 125-volt MP 6, latest en- 
gine tps estinghouse generator, 
275 R.P.M., direct connected to one 
13x12 Ball & Wood centre crank, 
high speed automatic, simple en- 
gine. 
1—60-K.W. 125-volt MP 6 _ 60-280 
R.P.M. engine type General Elec- 
tric generator, direct connected to 
12x12 Armington & Sims horizon- 
tal, centre crank, high speed, auto- 


MAIN OFFICE: 


Whitehall Building, 17 BatteryPlace, New York City. 


DIRECT CONNECTED APPARATUS 


matic engine, with new type gov- 
ernor. 

1—62%-K.W. 2s50-volt MP 6 _ engine 
type Bullock generator, 275 R.P.M., 
irect connected to 14x12 
horizontal, centre crank, high speed, 
automatic engine. 

1—s0-K.W. 125-volt MP engine type 
G.I. generator, 300 R.P.M., direct 
connected to one 12x12 horizontal 
high speed Russell engine, with 
Rites governor. Brand new. 


2—42-K.W. 125-volt engine type West- 
inghouse MP generators, direct con- 
nected to two 12x12 horizontal, 


high speed Alfree engines. 


1—so-K.W. unit consisting of two 25- 
K.W. MP 6 cngine type General 
Electric, 305 R.P.M., direct con- 
nected to one 11x12 simple _hori- 
zontal, high speed Ball engine, for 
use on Edison 3-wire 125 or 250- 
volt circuit. 

1—30-K.W. 125-volt engine type West- 


ROSSITER, MacGove RN & 


84 State St., Boston. 








BRANCH OFFICES: 
Papin St. 


93 






IMMEDIATE SHIPMENT 
IN STOCK Jersey City and St. Louls Facteries 
inghouse generator, 300 R.P.M., 
direct connected to one 11x10 sim- 
ple, horizontal, automatic high 
speed Ball engine. 5 
1—25-K.W. MP 6 125-volt engine type 
neral Electric generator, 360 
R.P.M., direct connected to 8 and 
13x8 Westinghouse vertical com- 
pound engine. : 
1—20-K.W. 125-volt MP 4 engine : 
Triumph generator, 350 R.P.M., di- 
rect connected to one 8x1o_hori- 
zontal, high speed, automatic Chan- 
dler & Taylor engine. 
1—12%4-K.W. 125-volt Sprague Lun- 
dell type generator, 280 R.P.M., di- 
rect connected to one 20-H.P. two- 
cylinder National Meter Company’s 
gas engine. This outfit is practi- 
cally new. ; 
1—10-K.W. 125-volt MP spgine type 
Eddy generator, 400 R.P.M., direct 
connected to Wm. Bagley & Sons 
vertical, automatic, high. speed en- 


gine. 


co, 
























and Compton Ave., St. Louis, Mo. 








(Continued from Page 90.) 


POSITION WANTED.—By A-1  elec- 

trician with some technical training 
and 11 years’ experience in high tension 
water power plants, installing of dynamos 
and switchboards; wants position as assist- 
ant with company to go to foreign coun- 
tries on installation work by next August 
or September; single; best references. Ad- 
dress No. 1334, care Electrical World and 
Engineer, New York. 


POSITION WANTED.—By 

and Mechanical Engineer, a graduate 
of the Massachusetts Institute of Technol- 
ogy; has had charge of the engineering 
and construction departments of one of 
the largest contracting companies in the 
South; has also practiced as consulting and 
designing engineer for three years; desires 
responsible position with large manufactur- 
ing company or with an engineering or 
construction company where there is a 
chance of advancement. Address ‘R.,’’ 








Electrical 


care Autenrieth, 414 West 118th St., New 
York, N. Y. 
Se ets 
OSITION WANTED.—By young man, 
good technical education; extensive ex- 
perience i 
light, 
line 


installing 
pumping and 
construction and 


and operating electric 
refrigerating plants, 
house wiring; able 
nechanic; small salary. Address No. 1398, 
ore Electrical World and Engineer, New 
OTK. 


ee 
POSITION WANTED.—By young man, 

technical graduate, with 5 years’ ex- 
plant and shop 
care Electrical 
York. 





work. 
World 


perience in steam 
Address No. 1401, 
nd Engineer, New 





HELP WANTED. 


The rate for “Help Wanted” advertise- 
ments of forty words or less is one dollar 


and fifty cents an insertion; additional 
words three cents each, payable in ad- 
vance. Remittance and copy should reach 


this office not later than Tuesday morning 
for the next succeeding issue. 





WANTED.—A man 31 years of age, with 

_5 years’ experience as manager of 
combined electric light and gas companies 
in a town of 10,000 population would like 
to change his position about July 1; good 
reterences given. Address No. 1395, care 
Electrical World and Engineer, New York. 


2—14x20x17x18 Knowles 


Duplex. 


I—12x24x18x10 Deane Compound Du- 


plex. 


Duplex. 


Se 


Duplex. 
I—10x16x8'44x10 

pound Duplex. 
1—18x18x10 Deane Duplex. 
I—14x9x12 Snider-Hughes Duplex. 
I—12x5x12 Hall Duplex. 


S 


Worthington 


SS 





Compound 


2—14x20x10x15 Worthington Compound 
3--9X17x15x15 Worthington Compound 


Com- 


WANTED.- -A first-class magnet winder 

who is versed in the manufacture of 
telephone and telegraph instruments; prefer 
a man who has had experience in winding 
induction and jump spark coils. Address 
No. 1393, care Electrical World and Engi- 
neer, New York. 





W ANTED.—Machinist ; a first-class fore- 
; man, for new electrical manufactur- 
ing concern, who is familiar with electrical 
instruments and devices, such as telephone 
and telegraph instrument parts. Address 
No. 1392, care Electrical World and Engi- 
neer, New York. 





WANTED IMMEDIATELY.—Competent 

foreman to take charge of work on 
switchboards and panel boards; must be 
thoroughly familiar with the work and have 
had practical experience in working to 
drawings; give experience, references and 
salary expected. Address No. 1397, care 
Electrical World and Engineer, New York. 








W A 


held a 


wa NTED.—Electrical 


1391, care 
New York. 


WANTED. 


the manufacturers 
and street ; ess | 
care Electrical World and Engineer, New 


York. 


Technical Magazine; 
chair in Electrical, 


expected. Address No. 


Electrical 





engineer 


thoroughly familiar with the 





railways. Address No. 


FOR SALE 


La Lumiere Electrique, Paris 


This set a. only 13 numbers and 3 vols. of a 
vois. 
The missing vols. are 19, 40 and 52. 
The price of this set is $65.00. 


Mechanics’ Magazine, London 


A complete set from Vol. 1, No. 1, ju 30, 
69 vols. bound in boards, 


A complete set 


A set nearly complete. 
complete set which consists of 5 
morocco, others in parts. 
plete set sells for $100.00. 


Nov. 27, 1858. 


The Physical Review. 


22 vols. are bound in half red 
A com- 


1823, to the end of Vol. 69, 
some covers loose, $40.00. 


from the commencement to December, 1903, 17 vols. unbound, in very 


clean condition, mostly uncut, $35.00. 


American Society of Civil Engineers 


A complete set of the Transactions and Proceedings from the commence- 
ment to December, 1896, consisting of the Transactsons, Vols. 1 to 36, and 
the Proceedings, Vols. 1 to 22 complete, unbound, with two general indexes 


to the Transactions, Vols. 1 to 21 and Vols. 22 to 27. 


Municipal Journal and Engineer. 


$125.00. 


A complete set 


including its predecessor, City Government, from Vol 1, No. Ss August, 


1896, te Vol. 15, No. 6, 
in one vol. 


December, 1903. 
Others unbound. $30.00. 


Vols. 1, 2 and 3 bound in cloth 


For offers of other sets see adv. in ELectricaL WoriLp anp Encinerr, Oct. 


24 and 31. 


EDWARD CALDWELL, 


STEAM 


I—20x534x18 Knowles Duplex Mining. 
I—20x5x16 Knowles Duplex Mining. 
I—7%2x10%x10 Worthington Duplex. 
3—10x6x10 Worthington Duplex. 
1—10x6x10 Blake Duplex. 
2—9x5%x10 Worthington Duplex. 
3—7'2x4¥%x10 Worthington Duplex. 
I—7424x4%x6 Worthington Duplex. 
I—9x3x10 Worthington Duplex. 
2—6x5 4x6 Deane Melrcke Juplex. 
3—6x4x6 Smith-Vaile Duplex. 
7—6x4x6 Worthington Duplex. 
2—6x4x6Deane-Holyoke Duplex. 





112 Liberty St., New York 


PUMPS 


»—5 14x3%xs5 Worthington Duplex. 
-5'%4x3%xs5 Deane-Holyoke 
3—4%x2%x4 Worthington Duplex. 
1—4%x2%x4 Barr Duplex. 
5—3x2x3 Worthington Duplex. 


uplex. 


10x12x12 Delamater single. 
8x10%4x12 Laidlaw - Dunn - Gordon 


single. I 
:—10x6x13 Cameron single. 
-10x6x12 Knowles single. I 
—10x6x12 Blake single. 
-~8x5x12 Knowles single. I 


5x3%x7 Knowles single. 


NTED.—An experienced editor for a 
one who has 
Mechanical or 
Civil Engineering, and in addition has had 
practical shop experience; state experience 
and salary 
care 


York. 


1403, 
World and Engineer, New 


who is 
manu- 
facture of telegraph and telephone instru- 
ments; preference given to man who can 
take charge of machine sho 


». Address No. 
Electrical World and Engineer, 





An experienced salesman to 
sell insulating varnish and other in- 
sulating specialties; must have some knowl- 
edge of the business or acquaintance with 
of electrical machinery 
1396, 


7TANTED.—Thoroughly competent in- 

duction coil winder; man who has 

had experience in X-Ray coil winding and 

other large coils for wireless telegraph work. 

Address No. 1390, care Electrical World 
and Engineer, New York. 





WANTED. Three experienced incandes- 
cent lamp salesmen, by an old and 
well established company not in the Trust; 
applicants will please state age, experience 
and salary wanted. Address No. 835, care 
Electrical World and Engineer, New York. 


To the 
Point 































For Distinctly 
Bargains Better 
of Quality 







Direct Connected Units. 
1—4oo-amp. 110 volt compound 
‘‘Daevel,’’ marine type. 
1—2s-K.W. G. E. MacIntosh & 
Seymour engine. 








1—40-K.W. “Wood” to “Atlas” 
engine. 5 

1—-so-K.W. G. E. ‘‘Ideal”’ engine. 

1—75-K.W. G. E. ‘Ideal’? engine. 






1—75-K.W. 220 volt_ American 
Ball to American Ball engine. 
225-K.W. Westinghouse to 
Westinghouse engine. 

1—375-K.W. Westinghouse to 
Westinghouse engine. 









220 Voit Motors 
10, 15, 20, 25, 35s 





#t4Z 
s 472s 


"’ 50-H-P. 
A. C. Motors. 

1, 3» §, 10, 20, 30, 50-H.P. 
110 Voit Motors. 


1, 3, §» 10, 20, 30, 50-H.P. 









We also have a full line of en- 
gines, generators, boilers, central 
station and other apparatus. High- 
class repairing. Correspond with 
us, buy or sell. 


THOMPSON-BONNEY CO. 


45 York St., BROOKLYN, N. Y. 















-3%2x2x4 Foster single. 
3%4x2x4 Knowles single. 
I—3x1%x3 Knowles single. 
I—4x6 kK 

1—1%4x2% Goulds 


nowles Triplex. 
riplex. 


24x24x30 Rand single. 

1—24x24x30 Ingersoll-Sergeant single. 
-18x30x36 Blake Duplex. 
1—16x18x36 Newburgh Duplex. 
-rox10x1o Ingersoll-Sergeant Duplex. 
1—14x15 Clayton belted. 


We are dealers in new and second-hand machinery for Contractors, Railroads, Mines, Quarries, and Manufacturing Plants. 


SCHOONMAKER CO., 











29 WEST STREET, NEW YORK. 
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ARCHER, GEO. F., E, E, 


Engineering Projects Financed. 
Meritorious Inventions Exploited. 
Specialist on Intercommunicating Telephone Systems. 
Steam Plants and Electric Plants. 


150 NASSAU STREET, NEW YORK 










RNOLD ELECTRIC POWER 
STATION COMPANY, 


Engineers, Contractors 


MARQUETTE BUILDING, CHICAGO. 
Designers & Builders of Complete 
Electric Railway, Lighting & Power Installations, 
TRANSIT BUILDING, NEW YORK. 


Puitip K. STERN. 


F. M. ASHLEY. 


ASHLEY & STERN, 


Consulting E:ectricel and Mechanical Engineers 
and Solicitors of Patents. 


Experts in Patent Litigation. Inventions developed. 
130 FULTON ST., NEW YORK. 


Telephone, 5876 Cortlandt. 





W. E. BAKER H. R. BISHOP 
BAKER & CO., W. E. 
Engineers 


27 WILLIAM ST. NEW YORK 








ARSTOW, WILLIAM S. 


Consulting Electrical Engineer. 
56-58 PINE ST., NEW YORK. 


Examinations and Reports on Electric Properties. 
Estimates, Specifications and Plans for Electric Light- 
ing, Power and Railway Plants. 

Telephone 2730 John. 
Western Office “The Portland,” Portland, Oregon. 









EEBE AND BENNETT 


Engineers and Contractors 


Consulting and Contracting Electrical and Mechanical 
Engineers. 
Illumination Experts, Expert Opinions and Reports. 


2210 FARMERS’ BANK BLDG., PITTSBURG, PA. 





BROWN, CHAS, L, 


Contracting Electrical Engineer 


8e4 FISHER BUILDING, CHICAGO 
Telephone Harrison 3698 









BURCH, EDWARD P. 


Electric Railway Engineer. 


Plans for New Railways. 
Betterment of Existing Systems. 
Engineering and Financial Examinations. 


1222 GUARANTY BLDG., MINNEAPOLIS. 

















YLLESBY, H. M., & CO. 


Engineers 


Design, Construct and Operate Ruilway, Light, 
Power and Hydraulic Plants. 


Examinations and Reports. 
NEW YORK LIFE BUILDING, CHICAGO, ILL. 







C. W. CARMAN. M. C. HartTMAN. 


CARMAN & CO., C, W. 


Engineers 


88 LA SALLE ST., CHICAGO. 





(CHAPMAN, CHARLES A, 


Consulting Engineer. 


Rooms 1040-42 204 DEARBORN ST, CHICAGO. 


OHO & COMPANY, H. B., Inc 


Civil, Electrical and 
Mechanical Engineers 


Contractors for Complete Electric, Hydraulic 
and Steam Installations, Railways 


11¢118 LIBERTY STREET NEW YORK 


COLLIN S, A, FREDERICK 


Wireless Telegraph Engineer 





Plans and Specifications; Tests, Measurements and 
Opinions; Inventions Developed. Experimental Ap- 
paratus. 


Laboratory, 11 BROADWAY, NEW YORK, 





CORSON, Wm. R, C, 


Consulting Engineer. 


Plans, specifications, superintendence of factory, 
power and lighting installations. . 

Investigations of electrolysis of underground struc- 
tures. Electric machine design. : 

Reports. Laboratory tests and experiments. 


36 PEARL ST. HARTFORD, CONN. 


DOBLE; ROBERT McF. 


Consulting and Supervising Engineer 


Specialty: Hydro-Electric Power Development and 
Long Distance Transmission. 


417 RIALTO BUILDING, 
SAN FRANCISCO. CALIFORNIA. 


RD, BACON & DAVIS, 
ENGINEERS. 
24 Broad Street, 


BRANCH OFFICES. 


2104 First Avenue, Birmingham, Ala. __ 
1500 Grand Avenue, Kansas City, Mo. 
331 N. College St., Nashville, Tenn. 


New York. 
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FOSTER, HORATIO A, 
Electrical and Mechanical Engineer 


Consultation, preliminary reports, specifications and 
plans for new projects. Investigation of lighting, 
railway and power properties for investment pur 
poses. Organization and application of accounting 
systems for central stations, street railways, etc. 
650 BULLITT BUILDING, PHILADELPHIA, PA 








Eg. W. HAMMER, Pres. & Treas. H. J. MINHIN NICK, Sec, & Gen’! Sup't 


ENERAL ENGINEERING CO., 


THE 
Consulting and Contracting Engineers 
Telephones—Electric Light—Power Transmission. 
SUITE 1112, 135 ADAMS ST., CHICAGO. 
Long Distance Telephone Central 478. 





HAN CHETT, GEO. T. 


Consulting and Electrical Engineer. 


114 LIBERTY STREET, NEW YORK. 





HORRY, WILLIAM SMITH 


Conculting Electrician and Engineer. 


Designer of Electrical Machinery. Specialty, Ther- 
mo-Electric Furnaces and Automatic egulators for 
same. 


UNION CARBIDE WORKS, 
NIAGARA FALLS, N. Y. 


HUMPHREY, HENRY H, 


Consulting Engineer 


Central Lighting Stations. 
Electric Power Transmission 
SUITE 1305, CHEMICAL BLDG., ST. LOUIS, MO, 












Rosert E. Hutton. G. H. Hutton, Jr. 


TON ENG’G CO., THE 


LEXINGTON, VA. 
BALTIMORE, MD. 
Consulting and Contracting Electrical and 
Mechanical Engineers. 
Central Stations, Electric Railways, Steam and Power Plants 








RON CITY ENGINEERING CO. 
Contracting Electrical Engineers. 


Power and Light Installations. 
Bett L. D. Tew. 1599 Court. 


FRICK BLDG., PITTSBURG, PA. 








ACKSON, DUGALD C,, C. E. 
JACKSON, WILLIAM B., M. E. 


American Institute of Electrical Engineers 
American Society of Mechanical Engineers 
American Society of Civil Engineers 


Engineers. Experts. 
MADISON, WIS. 












HOW MANY READERS 


OF ELECTRICAL WORLD AND ENGINEER HAVE .. 
FULL KNOWLEDGE OF EVERYTHING YOU MAKE? 


They may never have known, or they may have known years ago. 
They may still have a partial knowledge; but unless you 


ADVERTISE PERSISTENTLY 


it does not take very Jong to be forgotten. 
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i os ENGINEERING CO., THE 
JOHN F. 
Consulting and Contracting Engineers 
NEW YORK. 


1449 BROADWAY, - - - 
*Phone-7259 Cortlandt. 





KOHLER BROTHERS 





G. A. Epwarp Kou ter. Frankiin W. Kouter. 
Contracting Electrical Engineers 
Lighting, Power, Railways. 
1804-1806-1808-1810-1812 FISHER BUILDING, 
CHICAGO. 


ANSINGH, VAN RENSSELAER. 


Illuminating and Electrical Engineer 


Specialty: The design of illumination for hotels, of- 
fice buildings, public edifices, etc. 


211 JACKSON BOULEVARD, CHICAGO. 


Telephone-—Harrison 2104. 








PATTERSON, H, C,, 


Mechanical, Electrical 
and Hydraulic Engineer, 


12 STATE STREET, 


NEW YORK, 


PEPPER & REGISTER, 


General Contractors 
112-116 N. BROAD ST., PHILADELPHIA, PA. 


Electric Street Railways a Specialty. 


IERCE, Richardson & Neiler 


Consulting and Designing Engineers 


MANHATTAN BUILDING, 
CHICAGO. 
110 STATE STREET, BOSTON. 


R. H. Prerce 
S. G. NEILER 
H. A. Rosinson 





ee C. O. 


Consulting Electrical Engineer, 


76 WILLIAM STREET, NEW YORK. 





MASSON, R. S, 


Consulting Electrical Engineer. 


232 CROCKER BLDG. 
San Francisco, Cal. 


706 LANKERSHIM BLDG. 
Los Angeles, Cal. 








UNROE, HALL & HOPKINS, 


Chemical and Electrochemical Engineers 


OFFICE, BOND BUILDING, WASHINGTON, D. C. 

Plants designed and erected for the manufacture of 
Sulphuric Acid, Nitric Acid, Mixed Acids for Ex- 
plosives, Dynamite, Smokeless Powder and other Ex- 


plosives, the recovery and concentration of spent 
acids, 










MURLT & CO. 


Engineers and Contractors, 
25 PINE STREET, NEW YORK. 


Complete Electric Plants. Alternating Current Sys- 
tems a Specialty. 


ALMER, W. K., M. E. 


Consulting Engineer 
HOME PHONE 3322 MAIN. 


BELL PHONE 3112 RED. 
Mechanical and Electrical Engineering. 
Electric Railways, and Lighting; Power Plants; 
Manufacturing Establishments; Heating, Ventilating 
ind Refrigerating Systems; Designing of Machinery; 

Patent Work; Inspections, Tests and Reports. 
402 LYCEUM BUILDING, KANSAS CITY, MO. 









Clark 
Automatic 
Telephone 
Switchboard 
to operate 
72 


Telephones 


Catalogs Free 


pyres INSTALLATION CO. 


Engineers 





Complete Power Plants Designed and Constructed 


GEORGE F. WESCOTT 
BUFFALO, N. Y. 










PRATT, CHARLES R, 


M. AM. SOC. M. E. 


AN WINKLE, EDWARD 


Consulting Engineers. 


Shop Management, Machine Design and 
Manufacture, Elevator and Traveling Stairway. 
160 FIFTH AVE., NEW YORK. 


Telephone 807 Gramercy. 








PRATT & ATKINS 


Engineers 










Electrical, Steam, Mechanical, 
1000-1001 MONADNOCK BLDG., CHICAGO. 








SANDERSON & PORTER, 


Engineers and Contractors, 





Electric Railways, Light, Power and 
Hydraulic Plants. 


52 WILLIAM STREET, 






NEW YORK. 





SARGENT & LUNDY, 


Engineers, 
1000-46 E. VAN BUREN ST., Chicago. 


FREDERICK SARGENT. A. D. LUNDY. 
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Schorr, W. H. 
Engineer and Contractor 


1220-21 MARQUETTE BUILDING, CHICAGO. 

SPECIALTIES.—Central Station Heating Plants, Water 
Works, Steam Plants, Electric Light, Gas and Street 
Railway Plants. 








GHEAFF & JAASTAD, 


Mechanical and Electrical Engineers. 


Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 


TANTON, LE ROY W. 


Consulting Telephone Engineer 


Plans, Specifications and Supervision of Installation of 
complete telephone plants. 


Special Reports on Telephone Properties and Apparatus, 
411 ELECTRICAL BLDG., CLEVELAND, OHIO 


AGNER, HERBERT A. 


Consulting Electrical and Mechanical Engines¢ 


Railway, Lighting & Power Plants. 
Specialty, Distribution. 
TIMES BLDG., NEW YORK CITY. 


415 LOCUST ST., ST. LOUIS. 
Wir E & COMPANY, J. G., 
Incorporated. 


Engineers, Contractors 
43-49 EXCHANGE PLACE, NEW YORK, N. Y. 


LONDON CORRESPONDENT: 
J. G. White & Company, Limited, 
22a College Hill, Cannon St. 














HITTED, THOMAS B, 


Consulting Electrical and Mechanical 
Engineer, 
Railway, Lighting and Power. 

Plans, Reports, Specifications, Superintendence of 
Transmission work and Electrical Equipment of Mines 
a Specialty. 

COLO. 


516 MAJESTIC BLDG., DENVE 
The first issue of every month 
has an extraordinary foreign circulation in addition to 
the regular foreign and domestic circulation of ELEC- 
TRICAL WORLD AND ENGINEER. It goes all 
over the world to the best class of men you want to 


reach. 


USE LARGE SPACES AND CUTS. 

















THE PROFESSIONAL DIRECTORY 
of 


ELECTRICAL WORLD and ENGINEER 


introduces engineers to a larger clientele than any 
other publication. 





in Factories, 





Intercommunication 


Mills, Mines, Warehouses, 
Hotels, Offices and Steamships; also for General Ser- 
vice in Small Towns, is reduced to the Simplest Manner 
by the installations of the 


Clark Automatic Telephone Switchboard Co., 


15 Custom House St., Providence, R. I. 





Plantations, 





(3) 
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$73 


Per Pair 


The Peer of 
‘ALL 
Low Priced 


Telephones 


oy 


OUR NEW PRICE LIST B IS READY. SEND FOR IT 


No. 10 Fuse Block, single line, each, roc. 
n lots of 100, 10% discount. 


FUSE BLOCK. 


FREE TO ANY EXCHANGE OR DEALER 
MENTIONING THIS AD. 


No. 12 Fuse Block, double line, each, 15c. 
In lots of 100, 10% discount. 


No. 10 and No. 12 Fuse Blocks are presented with the knowledge that no 
better telephone protector can be furnished at any price, and that they are the 
only well made, highly efficient protectors sold at a low price. , 

Our “Gilgen Patent Fuse,” used in No. 10 and No. 12 Fuse Blocks, is so 
constructed as to give six inches of fuse and eight saw teeth points within 
1-32 inch of ground plate, giving all the advantages possessed by carbon ar- 
resters without the disadvantage of continual attention to prevent grounding 
lines. Fuse is also made of special metal, always retaining same ampere ca- 
pacity, and acts as a highly efficient sneak current, or lightning protector. 


CENTRAL TELEPHONE and ELECTRIC CO. 


909 MARKET STREET, ST. LOUIS, U. S. A. 
(1) 
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WORTHY OF TINE MANE 


FITTED WITH 


(INO. 90 RELIANCE TRANSMITTER 
BI-POLAR WATCH CASE RECEIVER 
ROLLER-BEARING SWITCH HOOK 


ORDER A FEW T0-DAY 


LIBERAL~DISCOUNT TO TRADE 





Display_Card, and Circulars 
furnished with your.” 
first order 


5. Hl, GOUGH CO. 


169 PEARL'STREET, 


BOSTON, . -. MASS. 






PAT. 9-17, 1901, 


Murdock Adjustable Cable Insulators 


are used by the leading industrial corporations in the U. S., because they are the 
STRONGEST and CHEAPEST adjustable cable insulation on the market. 


Size A will hold all sizes of cables from 300,000 to 1,000,000 C. M. 
ray B 7) oe es i) ee No. .00 to 300,000 ay 


iSsO04 Prices Are Very Attractive. 


H. D. MURDOCK, Station D, PITTSBURG, PA. 


Not How Cheap but How Good. 


THESE TELEPHONES ARE CORRECT 


Design 
IN Material 
Workmanship 


For Particulars Address 


THE NORTH ELECTRIC CO. 


CLEVELAND, O. 


147-157 St. Clair Street. CN 155 
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Automatic 
Telephone 
Service in 
Lincoln, 
Neb. 


APRIL 2, 1904. 


WIRELESS TELEGRAPH INSTRUMENTS 


Complete sets of instruments 
for Students, Experimenters, Col- 
leges and Universities from $10.00 
to $50.00. Standard Sets for 
commercial telegraphing from 
I mile to 150 miles quoted on 
application, and supplied on short 
notice. All instruments tested 
before delivery. 











Ans Brit Cha ay x 
reacnivn TELEPHONE Gat 


we warttts isu! wa yey ie 
fom MichrsA 










Write for prices and bulletins on 
Wireless Telegraph Instruments, Spark- 
Plugs, X-Ray Coils, Automomobile Spark 
Coils, Clark’s Patented Show Case Re- 
flector. Agents wanted. 


THOS. E. GLARK WIRELESS TELECRAPH-TELEPHONE CO. 


MANUFACTURERS OF HIGH GRADE SPECIALTIES 
Main Office, Factory and Laboratory, - - Pontiac, Mich. 


‘ 


Service— 


the Most Helpful 
is Telephone Service 


NEW YORK TELEPHONE COMPANY 


1S Dey Street 







ONOPLEX TELEPHONES $2.50 EACH: 
Also 2 Trade Discount. 


The new = 3000- 





Monoplex Telephones are the sim- 
piest and most reliable instruments 
now on themarket. Thousands are 
im use, giving perfect service, 
They aie guaranteed for one yea); 





station Automatic 





exchange _ installed 








by the Automatic 





Zend 
Atwater Kent Mfr. Co.. 120 N. 6th St.. Philadelphia. 


INTERIOR 
TELEPHONES 


BEST IN THE WORLD 


VIADUCT CoO. 


BALTIMORE, MD. (4) 


TELEPHONES Ceatsa! o*r3y 
Maitiole. SWITCHBOARDS 


FOR ANY SIZE EXCHANGE 





Electric Company 













for the Lincoln Tele 












phone Co., began 










service on March 
15th. The entire 
equipment was in- 



























CONNECTICUT 
“ror” QUALITY 


MOST COMPLETE LINE APPARATUS EVER OFFERED 








stalled within six 








All we ask is your request for a 
SAMPLE AND QUOTATION 


INTERNATIONAL TEL. MFG. CO. 
Harrison and Clinton, Chicago, U. S. A. 


weeks after the ex- 












change building was 
finished. 










INTERCOMMUNICATING SYSTEMS 
INTERIOR SYSTEMS 
BATTERY CALL SYSTEMS 
CENTRAL ENERGY TELEPHONES 
LONG DISTANCE TELEPHONES 














Thus another large 


ALL NEW 
BOOKS 


ON ALL BRANCHES OF 


CNOINEERING 






western city throws 
off the yoke of tele- 
phone monopoly. 







SWITCH-BOARDS 


FOR TOLL AND 


COUNTRY LINES 


















Are you inter- 










ested? Write us. 








EVERY PART OF OUR APPARATUS 
A FIT COMPANION FOR THE OTHER 





























are for sale by the =e e 
ae Send for Catalog T and see our new Automatic 
McGraw Publishing Co., TYPE E, DESK PHONE PRICES. WE CAN SAVE YOU ‘ 
money Electric 


Book Department, 







114 Liberty Street, 


Co. 


CHICAGO, U. S. A. 


Connecticut Tele. & Elec. Co. 


MERIDEN, CONN., 


New York. 





U.S.A. 
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30 Years Ago 


subscribers’ drops were put up with wood brackets 
spiked to brick walls. 

Are you still doing it like that? 

Here’s the best way:— 


=a 


Drill Chuck Sliding Hammer Hollow Punch 
HAMMER-DRILL (Patented). 


The Peirce Hammer Drill 


is a steel tool with collars 15 inches apart. One end 
holds the drill, the 
other end is a hollow 
punch. Between the 
collars is a 4lb. slid- 
ing hammer. Hold- 
ing the drill point 
against a brick wall 
and striking quick 
sharp blows with the 
sliding hammer, drills 
a 1-4 inch hole 1 inch 
deep in 


fee «= «15 Seconds. 





The Peirce Expansive-Lead Bolt 


is inserted in the hole head first, and by use of the punch 
end of the hammer-drill, the lead sleeve is forced back 
over the wedge shaped head and expanded into every 
crevice of the masonry. 





(Just as an experiment,rig up a pair of blocks and try to pull it out.) 


Peirce Galvanized Steel Bracket 


are easily attached to the bolts by means of nuts. 


To drill holes, force in bolts, put up bracket 
and screw home nuts requires 


LESS THAN TWO MINUTES. 


I manufacture other valuable construction specialties, 
including Peirce Test Connector, Peirce Brackets, etc. 
All improvements over older things. 


CATALOG “A” IS FULL OF GOOD THINGS. 
WRITE FOR IT. 


(. L. PEIRCE, JR., 


12-14 South Jefferson Street, 
CHICAGO, ILL. 





















“H. W. W.” Wire-Connectors | 


are used for making Test-joints in Telephone Wires on Toll or 
Exchange lines. Each plate has 
two grooves of different depths. 
Wp By reversal of one plate around 
p the bolt, two wires of the 





Gy il 
Ou lat 
SE 
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ss 
— 
















diameters can be con- 
nected. 

Simple and effective. Inexpensive. and economical 
Extensively used by large Telephone Companies. 
Write for descriptive circular and quotations. 


Benedict & Burnham Brass and Copper Co. 
211-213 LAKE SfREET, CHICAGO, ILL. 
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Remington 
Typewriters 


look durable 
and are as 
durable as 
they~ look. 
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Remington Typewriter Co. 
327 Broadway, 
New York. 2 






HOW MANY READERS 


OF ELECTRICAL WORLD AND ENGINEER HAVE A 
FULL KNOWLEDGE OF EVERYTHING YOU MAKE? 


They may never have known, or they may have known years ago. 
They may still have a partial knowledge; but unless you 


ADVERTISE PERSISTENTLY 


it does not take very long to be forgotten. 
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We belong to no trust _.; 
“ar or combination, 4 


Ne 
e 


Pat. Pe 1902. but 
STERLING SPECIAL. . 
came the influence we are 
under guarantees 


our patrons against all litigations 


: . ss = 
or claims for royalties, damages “Aaa 
or other like valentines. ae 


Yours for equal light, 


_ ss STERLING ELECTRICAL 
OTHER KIND. MEG. CoO. 


16 Candle Power. 
F . « NEW YORK WARREN, OHIO CHICAGO 


Tip 
Average ..! 





All the difference 


between a full-blooded race horse and a broken-down cart 
horse exists in 


ELECTRIC SPECIALTIES 


even between two designed for similar purposes. Ours pos- 
sess an individuality which not only makes them look 
superior to all others, but makes them more 
satisfactory and reliable in use. 



















PRICES AND PARTICULARS ON REQUEST. 


The Lundin Electric and Machine Co. 


Office, 176 Federal St. BOSTON, MASS. Factory, 249 A St. 






New Illustrated Bulletin 137 on Annunciators, Bells, 
Buzzers, Pushes, Burglar Alarms, Speaking Tubes, Gas 
Lighting Supplies, Thermostats, Telegraph Instruments, 
etc., sent prepaid on request. 


This Bulletin is now a part of our big illustrated catalog 


THE EF. BISSELL COMPANY. 
ToLebDo,O. 





No. 575. 
Hanger Board with Hood, 
Insulated Hanger and abso- 
lute cutout for series arc 
lamps. For outdoor use 
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¢ cs Be ME Ot WN, Bice vcsccsvcees Maxfield-F Foie: sires Sa OKe eS 73 
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Continued on Page 38. 














400 Sibley Street, 





ALL 


(2) SELL (Klieg! Bros., 


giving a clear, 
great durability. 
NINE DIFFERENT COLORS OR EFFECTS 


WEBSTER CHEMICAL CO. 


Not a natural color glass of course, but 
CRYSTAL CHEMICAL COLORING 


transparent color of 


66 Qa ‘ 
ELECTRICAL Signaloi Coloring 


DEALERS SIGNALOID CHEMICAL WORKS 


Props ) 1393-5 BROADWAY, NEW YORK 


U.S Patents Allowed. Foreign Patents Pending. 


“Reflectric” Sign 


WESTERN DISPLAY CO. ST. PAUL. 


Write for information. 














Magnetism will Ruin your Watch 


In this age of electrical wonders it is best when 
purchasing a watch, to get one not affected by 
this ever-present and powerful element. 


THE PAILLARD NON-MAGNETIC WATCH 


is the only watch that cannot be ruined by 
electrical and magnetic influence. It is abso- 
lutely magnetic proof. For descriptive cir- 
cular write 


A. C. BECKEN, 103 State St., Chicago, Ill. 


Correspondence solicited. 























qa) St. Paul, Minn. 
















9? Liquid 
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LOCKE «victor» TYPE 
INSULATORS 


Five Million 
in Daily Use 





“FRINK” 


THAT’S ENOUGH TO RESIEMBER 





When ordering reflectors, if you want ‘he dest: 
“Frink” goods are of only one grade. You will 
have no difficulty getting cheap reflectors’ for there 
are plenty of makers of all grades except the 
highest—that grade is the “ Frink” specialty. 

I. P. FRINK Geo. Frink Spencer 


551 PEARL ST. 
iia NEW YORK Manager 









Locke Insulators are made 
for any Voltage up to 


150,000 










Patented Sept. 28, 1897; 
June 7, 1899: and May 29, 
1900. 









7 Nalin ens ns on n hn ig ee eee re ee 































Other patents now pend- x 
2 VOLTS | : THE SAGE : 
Adopted by the mM * 
Bay Counties Power Co. x 0 H Mi M ET E RS x 
i. > ee je Standard Elec. Co. of Cal. -* * 

0. nsulator, S a -* 7 
highest Voltage Insulator in eis inenen €s Co. x are all right. * 
90,000 vali tested at 128, on “4 "| * > So are the prices on them. s 
000 volts. ao Water Power Co. = Let us prove it to you. * 
‘or the -* x 

-* 

Longest and Highest Voltage lines in the World * MACHADO & ROLLER, 203 Broadway, New York, N.Y. ¥ 
* 
THE LOCKE INSULATOR MFG. CO., FRR IIIIIIIIIIIIAIIIG HAHAHAHA SASESS SES SSCSECS GE 





VICTOR, N. Y¥., U. S. A. 


75 New Montgomery St., San ra Cal 
JNO!JMARTIN & CO. 7 Pioneer Building, Seattle, Was 
1 Douglass Block, Los Angeles, Cal 


WM. E, PECK & CO., a Broad St., New York; Australia, Mexico. 
GUIDO TOLUSSO, Via Torino 61, Milan, Italy. 


ELECTRICAL WORLD +o ENGINEER 


IS MORE WIDELY QUOTED ABROAD THAN ANY 
OTHER ELECTRICAL JOURNAL PUBLISHED 





COMPRESSED FIBRE COMPANY 
Makers of Hard Rubber Compounds 


Send for samples and estimates. Circular with certi- 
ficates of heat and insulation test mailed on request. 


6 BEACON STREET, BOSTON, U.S.A. 


SPECIFY HILL TYPE B 
SWITCHES 


FOR 


Switch-board Work 




















BELLEVUE PORCELAIN WORKS 
Manufacturers of 
Special Porcelain Pieces Att D&scripTions For} 
Address all correspondence toH ENR Y D. SEARS, General Sales Agent 
131 STATE STREET, = - BOSTON, MASS. 











SUNLIGHT WINDOW REFLECTOR 





Sur i eS eae ni rt ae 
Cito EET Betti Midis rT Nett 
Pome iain AA ASAD SRLILIASE OLA L RO 





LOW PRICES BEST QUALITY PROMPT DELIVERY 


are the inducements we offer 


WRITE FOR CATALOGUE AND ESTIMATE IT WILL PAY YOU re os. a 
SUNLIGHT REFLECTOR CO. 
‘at COURT STREET == BROOKLYN, WY. | W. S. HILL ELECTRIC C0., NEW BEDFORD, MASS. 





EMPIRE #z 





he A high grade Insulator, composed of specially woven 
fabrics and prepared papers, treated with pure linseed oil 
and thoroughly baked; average puncture voltage 650 volts 

AND per mil of thickness. 


PAPER MICA INSULATOR COMPANY 


CHICAGO ORICINATORS NEW YORK 










GARTON- 
DANIELS 
COMPANY. ¥ 
K } 
KEO" iowa} 
U.S.A 





Cut No. 750 
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PROTECTING TRANSFORMERS 


You will find that the efficiency of 
GARTON LIGHTNING; ARRESTERS 
provides insurance of the highest class. 
This is due to their small air-gap, which 
makes an easy outlet for the lightning. 
Full description in Catalogue No. 40C. 


GARTON-DANIELS CO., KEOKUK, 1A. 








Designed for use with gas 
engines, automobiles, and 


launches 


Considering both first cost 
and up-keep they are the 
most economical cells for 
telephone work 


HIGH AMPEREAGE : “i LONG LIFE 


ELECTRIC CONTRACT Co. 


2mo2z2z Centre St., ™N. 


vv. Sity is4@ Lake St., Chicago 





New York Safety Steam Power Co... 71 
New York Telephone Co............ 56 
Niles-Bement-Pond Co...........+-+. 

North Electric Mfg. Co............. 56 
Northern Electric Mfg. Co........... 60 
Northern Eng’g Works...........--- 

Northwestern Electric Co............ 52 
CONOR EG TAGs ir te da sacocts sews 

Osburn Flexible Conduit Co......... I 
CE Mien ety 6.65 csdvesvess 50 
Onisanter & Ce., W. Rrsccscvccscsse 3 
Otto Gas Engine Works............. 

(Set Se aaa. Serer eer yy ae 46 
Ua ena 6 ae eh hae Cee eeere wee 8 53 
EE oo va avis 09 bac aee 76 
Pass & Seymour, Inc..............+- 39 
WONG, (US Gass caeecdessscaarnee’s 53 
Pawling & Harnischfeger............ 66 
Peerless Rubber Baan Se ee ree 68 
UMD, Sin Mas as i oie 64 eh 5 0 00 088% 44 

Pelton Water "V heel Erne sre 45 
PeOmEr GB TOMIBtET. oc cce ests ee vccens 53 
Peteraon & Ce,, JOM Be. cose cccssccee 

Re ee Re ee 6 
ES CORRE cde adscssvsenne I 
Phosphor-Bronze Smelting Co........ 68 
Pierce, Richardson & Neiler.......... 53 
PRONG EE: ls 4054 6 04h 6s 008 ce oe 6 
PD EY Os chive og $6 66 aye stes'ee 6 
Power & Mining Mach. Co.......... 69 
POWOr ING0ESGON CO... 6s eccccees 53 
PPE: MEER 56% s ceger dew aesles< 6 53 
ae ie Ore Pore 53 
i ee Be ere 

Prometheus Electric Co.............. 23 
PROER Go dea 4 s0isis ease chee E so & 51 
Providence Engineering Works....... 71 
Pulsometer Eng’g Co., Ltd.......... 30 
guser TR REE Re Pee eee eee 4 
ee WE Bag Se Pe ebis cance aces 

ROUMEREOUIN, FiO 6 ove ss00co sacs ee 53 
ee et Oo ee ere 72 
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CS Ae Pe th rere ee ee Ce 6) Simplex PUNE 0a 96.00 sie ce case 1| United Electric Heating Co.......... 
GISNES,. TEUMO oc cccccscveevevaceas DG) De NE Rs 0 oc ov tess sess ses As As. EE MUG Shas 600s ees eenenes 
Renim Specialty Co... .cccccscsseess EO Re 45| United Telpherage Co.........cscoee 
Reynolds Electric Flasher Mfg. Co. 48| Smith, Hemenway & Co., Corp....... 3| Utica Drop Forge & Tool Co......... 
MeeneranOn Scale CoO... ss's.. ogeceves 66| Smith Storage Battery Co........... 23 
Ridgway Dyn. & Eng. Co..........-- Southwark Foundry & Mach. Co..... ‘ : : 
Rittenhouse-Miller Co.........-+0-+0: S| Speers Cy Bo sice ccc csevasecresee 2| Va. Locust Pin Co...........+..00. 
Robbins & Myers Co.............. 1s & 61|:Spon & Chamberlain............200- Valentine Clark Co $< 
Robins Conveying Belt Co........... O61 HRN I, Oe 6 oes ba. 5 0 00ese ae 14| Vance, D. T........... 
Rochester Mach. Tool Works......... Stangard lec) Mig, Co. .cecccseese 28| Van Nostrand Co 
Rockaway Automobile Co........... Bi) Se PORE COO <a y+ 5 vie vs ao ¥i0c08 s 46| Van Winkle, Edward............... 
GUO (FE CGS vices ope ee eccss 65| Standard Underground Cable Co...... 76| Varley Duplex Magnet Co.......... 
Roebling’s Sons Os IO i slcaae iss 18] Standard Vitrified Conduit Co....... g| Viaduct Co........ssseeseeeeceeecees 
Roessler-Hasslacher Chemical Co..... Stanley Tlec.. Big, SG. .ccccecsseres 63| Vilter Mfg. Co........seccecccccees 
Rosenbaum, W. A “yoni at ee ee 47| Stanley Instrument Co..........seee- 3 Vulcanized Fibre Co... ..cccccevsces 
pee a Wt Beametiast sess t+e> } peor mong SPI o's 6's abs 6" 0.0 Sve cb% 53 
ossiter, acGovern Rea staan es gr) Staton. Mamoment Co... 6 6ccsccadne o 
REE  SEMEOG ROG ig Noo 6 o'600 ves seo. ii) Fate SV 5, Ma's 00.3:0'4.0 8 0.0:60.5 *6 - re ety poreers A. chao at ame 
UN MIN alec a sity poe a 00 aae RY a Se ee ee ere Want end or © Ad reeset es SS 
Ruel, A. 7 Ste Set fo eT Peet eee Sterling Elec’l Mf, ° Co Cecccecscevcecs 35 Ward Leonard — Cc Bes caeeesssites & 
Rushmore Dynamo Works............ OR) SUC MPI, ED ko vc cnet ees.e sane 46 Ware WF eee rete 2 
Russell, Tomlinson Electric Co....... S71, ceeware meee. G0, DD. Me occ ccccces 47 Garuis’ Gaateoaine ere 
Ryle 2 me RD storage Battery DIET 0s. 5 04 ob s.00% 121 Warren Elec. Mfg es chan amano sa 
MOE CRE, ab chs So siee dese gece ses 6 ; Pac en, 
gersley, J —— & Schloeder...... ' eens .. as +n Se eae ie AT 
Safety sagsened ae a Cable Co. ae RUE le TER VAs 6 hake vigike e650 014.0. 6 Watson Stillman’ Co peeateseeeearn 
Samson Cordage Ae 4 Stromber a Telok. wee. Co,..,. £81 2 rs ec. 
SeGUersOn POSE. wes csc g eve cccsoe 53| Stuart Eowiead Ce... Se vad - Ae : 33 Wepeter -bemioal CO. eee eens eeeeeee 
Sangamo Electric Co...........-++++- Sturgess See” Ese’s re ho saees 45 Wemmn eee 8 ese ess 
IE SNE 2 coe ps0 de cco tesece G3) ‘Sere eeee Ge Bese p ce cgeecews ss 60 Secteae Flew ay oo 
Sawyer-Man Electric Co...........-. Sunbeam Incandescent Lamp Co...... Wes oh cots pamas* ch *** 
Schoonmaker, A. O..........0ssccee 2| Sundh Electric Co...........+...... 6} Goo, we 
Schoonmaker Co., A. G........+--0- Sunlight Lava Mfe: Cos. ...055.5.86% 47 Weta Flee, I ae Co esis 
So a Serre ere re BS) SUnlignt MOMEOr GO... 2. ccccescece 37 Wetherill eC —" it Sees ais 
Schureman & Co., J. L........-.-+- 23| Swan & Co.. Frederick A............ 30 Whi 7 c P"'G Rew ccecceronsecs 
Scranton Button Co..........+-..++- 28 Whitch Mest soeee eee 
Sears, Henry D.............-eeeeeee 47| Talmont Electric Eng’g Co..........- Whitt - Th xg yah taco dete ceo 
Senestian Lathe Co. ....ccccescseess NE Oe SUNEIE, (o  oa vce 6 5s 6's 3 000.5'6 22 Whitne > El oe. rate eet eS 
Seneca Halle Wile. CO... i cecscscecss 67| ‘'Thompson-Bonney Co............++- SI Will nd s ec. ne. aes settee eens 
Es oe agg ood a wan wN Rela Si) POON, OO AGO. a.secewececeuays 49 Willvo =" <b ae EP e ea Pee 
GR ge ES SPC Orer rn cre err S4)h POON EPRI MR se iahs. oi Sec aie ale Bee as Wi rie. : —" are nek sss 85.2:3' 
CY ME TW. voix ven ednccceccvess Te Cols Te OR 6 6 osc ccs cvie ees a) Meuete ee ae eerste oeseeeees 
Shepherd Engineering Co............ 69| Townsend & Decker.............e000% 47 Wood ac “ts. .....2.. 
SIEM CD sive ciaccanenaenees ri Drenton. Poreeigin CO... cc ccscecaccas 28 Wor ro Co CH Bay ASE Pee S* 
Siemon Hard Rubber Corporation.... 57] Triumph Elec. Co...............000. 60 a cll dle hh 
Signaloid Chemical Works........... e6| iramou Bree. Bite. Co. ....cccecsss 
Sills-Eddy Mica Co..........sesseee- 76 : Yale &@ Towne Mie, C66 iscrsasiciss 
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Pass & Seymour, 


Ample Stock 


National Code 


Prompt Delivery 


Inc. 


SOLVAY, NEW YORK 


NEW YORK 
BOSTON 


CHICAGO 
SAN FRANCISCO 


ELECTRICAL WORLD ann ENGINEER. 


JOSEPH F. McGUIRE, Pres’t GEO. E. GRISWOLD, Director GUSTOVUS A. CONOVER, Secy. and Treas. 


NATIONAL SWIFCHBOARD 
COPMPANY 


165 Washington Street, NEW YORK 


SWITCH BOARDS 
PANEL BOARDS 
BEST MATERIAL 


SUPERIOR CONSTRUCTION 
US TO ESTIMATE 


ALLOW 


BEFORE PLACING YOUR ORDER 


ELECTRICAL REPAIRS 











ACCOUNTANTS. 
ciss, F. 


AIR — to 


risten N 
AIR ae 
Coleman, W. E 


ANNUNCIATORS. 
Edwards & Co. 
Electric Appliance Co. 
Holtzer-Ca ot Elec. Co. 
Ostrander & Co., W. R. 
ARC LAMP SATS. 
Peterson & Co., 


ASBESTOS. 
Johns-Manville Co.. H. W. 


AUTOMATIC FIRE ALARMS. 
Copenhagen Auto. Fire Alarm Co. 
Montauk Fire Detecting Wire Co. 

AUTOMATIC SCALES. 

Richardson Scale Co. 

AUTOMOBILES. 

Ward Leonard Elec. Co. 

AUTOMOBILE CHARGING PLUGS. 
Electric Contact Co. 

BATTERIES, PRIMARY. 

n Carbon Works. 
Flite Me Cory co 
napp Elec. ovelty 
Leclanche Battery Co. 
Manhattan Elec). Supply Co. 
Western Electric Co 

BATTERIES, STORAGE. 
American Battery Co. 
Columbus Storage Battery Ce. 
Electric Storage Battery > 
Gould Storage Batte 
Hatch Accumulator 
National Battery Co. 
Rockaway Automobile Co. 
gue srereae waiers Co. 

prorage 2 Supply Co. 

Uni States attery Co. 

Willard Storage Battery Co. 
BELLS. 

Edwards & Co. 

Hill Brass Co. 

Ostrander & ar 

Viaduct Coe 
BELTING. 

Shultz Belting Co. 

BELT DRESSING. 

Dixon Crucible Co., Joseph. 

BI NDING POSTS. 
international Brass & Elec. Co. 
National Acme Mfg. Co. 


BLO 
Sturtevant Co., B. F. 





CLASSIFIED INDEX. 


BOILERS. 
Babcock & Wilcox Co. 
New York ote Steam Power Co. 
Stato Co., ene 
tation uipment Co. 
se qme Robt. 


saan COMPOUNDS. 
Dearborn Drug & Chemical Co. 


BOLTS. 
National-Acme Mfg. Co. 


sco) TECHNICAL. 
Audel & Co., Theo. 
McGraw Publishing Co. 
Van Nostrand Co., D. 
Spon & Chamberlain. 
BRASS GOODS. 
Crane Co. 
International Brass & Elec. Co., Inc. 
Lunkenheimer Co. 
BRIDGES. 
American Bridge Co. 
BRUSHES, DYNAMO. 
Eastern Carbon Works. 
Holmes Fibre-Graphite Co. 
Le Valley Vite rbon Brush Co. 
Wirt Electric e.. 
BULB CLEANERS. ’ 
Incan. Electric Lt. Manip. Co. 
BUSHINGS. 
Bossert Electrical Construction Co. 
Compressed Fibre Co. 
Scranton Button i 
Siemon Hard Rubber Corporation. 
CABLE HANGERS. 
Chase-Shawmut Co. 
ohns-Manville Co., W. 
tandard "Undersrcund Cable Co. 
CABLE RACKS. 


CALRULATING MCH. 
Leecearess Co. 


McCullou a-Dasell Crucible Co. 
CAR HEATERS, CTRIC. 
ere, a. H. W. 
implex Elect: Co. 
CAR LIG GHTING, ELECTRI Cc. 


Consolidated Railway Electric Lighting & 


ae" Co 

CAR 

ae Carbon Works. 

Frorup, L 

Retstager, 3 Ugo, 
CARBO CL TCHES. 

Peterson & Co., J. L. 
CASTINGS. 

Lowell Model Works. 

New England Butt Co. 
Smith Co., S. Morgan. 


CELLULOID, PERFORATE 


Aitchison Perforated Metal his. Robert. 


CHAIN BLOCKS. 
Yale & Towne Mfg. Co. 
CHUCKS. 
Hardinge Bros. 
cious BREAKERS. 
Bissell 
Cutler-Hammer Mfg. 


Co. 
Cutter Electrical e Mfg. Co. 
Ft. Wayne ae Wks. 


La R A. 
Ward Lecnaelt Electric Co. 
CLIMBERS. 


Cincinnati Tool Co. 
pin . Son, Mathias. 


seid, J eta & Co., Corp. 

ose SWITCHES. 

Bissell Co., F. 

Calculagraph Co. 

Hartford Time Suite Co. 

Kilbourne & Clark Co. 
CLUSTERS. 

Benjamin Elec. Mfg. Co. 

Dale Company. 
CLUTCHES, ARC LAMPS. 

Peterson & Co., J. L. 
COMMUTATORS. 

Elliott pac Elec. Co. 

Heck, 

Hertewedere Electric Co. 
COMMUTATOR COMPOUND. 

Allen & Co., L. 

Dixon Crucible Co., Joseph. 

Hart & 

K. & W. Co. 

McLennan Co., K. 


COMMUTATOR TRUING DEVICE. 


Akron Elec’l Mfg. Co 


CONDENSERS. 
Alberger ane Co. 


Conover Mf he 
Marshall, m. (Elect ic.) 
Stanley Elec. Mfg. an “(Electr ic.) 


CONDUITS. 
Alphaduct Mfg. Co. 
American Circular Loom Co. 
American Conduit Co. 
American Stone Conduit Co. 
American Vitrified Conduit Co. 
Bergmann pe Works. 
Samp Co., H. B. 


Gherky, W. D 
National Conduit & Cable Co. 
Osburn Flexible Conduit. Co. 


Pittsburg Sewer Pipe & Conduit Co. 
Continued on Page 40. 


Rittenhouse Miller Co. 
spemne Electric Co. 
Stan 


rd Vitrified Conduit Co. 


CONDUIT RODS. 


ope, T. J. 
CONNECTORS AND TERMINALS. 


Shain, Chas. D. 
Smith, Hemenway & Co., 


Corp. 


ere SUPPLIES. 


Bisse 0., 
Peirce, Jr., C. L 


CONSTRUCTION TOOLS. 
Cincinnati Tool Co. 
Klein & Sons, Mathias. 
Smith, Hemenway & Co., 


CONTROLLERS. 
Case Mfg. Co. 
Cutler-Hammer M wi Se 
Electric Controller Su 

Globe Elec. vaptret er 

Schureman & Co., 

Sundh Electric Co. 


Corp. 


upply Ce. 


Ward Leonard Electric Co. 


Wirt Electric Co. 


CONVEYING MACHINERY. 


(Coa 
Case Mfg. Co. 
Hunt Co, C ar 


Mf 
ier elt Te ies Co. 
Maris Bros. 
Mead Mfg. Co., John A. 


1, Ashes, etc.) 


Robins Conveying Belt Co 


United Telpherage Co. 
COOLING TOWERS. 
Alberger Condenser Co. 


CORD ADJUSTERS. 
Crescent Co 


Incan. Elec. Lt. Manip. Co 


gman Electric & Ry. 
C LAMP 


CORD 
Samson Cord Works. 
CORD, F LEXIBLE. 
American Elec’l. Works. 
CORD, TROLLEY. 
Samson Cordage Works. 


COVERS, CRUCIBLE. 


Supply Co. 


McCullough-Dalzell aeepetete Co. 


CRANE RAV E 
Case Mf, fg. 
Maris Bros 
Niles Tool “Works Co. 
Muralt 


Northern ea ineering Works. 


Sovies arnisch 
ale . Zevee Mfg. a 
CROSS*A MS. 

Eastern ire & Pin Ce. 
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““ANYUN ” 
HIGH VOLTAGE 
OIL FUSES 


500 to 50,000 
volts 


Efficient 
Economical 
Self indicating 


Neat 
Durable 


and 


Always 
Reliable 





Specially designed for high tension lines. 
Price list on application. 


The AnyunLamp & Elect. Co. 
80 E. Eagle St., Buffalo, N. Y. 


Sole Agents for Canada 
and Newfoundland 


THE HILL ELECT. SWITCH CO., LTD. 
426 St. Paul St., Montreal, Que. 


THE 


PUSEY VOLTAGE 
REGULATOR 


is guaranteed to regulate 
within 4% per cent and 
is adapted to either Al- 
ternating or Direct Cur- 
rents. 

It saves labor and lamps 
and attracts customers 
through steadiness of 
light 

FILL OUT AND MAIL US THE COUPON PRINTED 


BELOW AND WE WILL SEND YOU 
FULL PARTICULARS 


ELECTRICAL SPECIALTY CO. 
Kennett Square, Pa. 





ee ee ee ee ee) 


Have you a voltage regulator : 
EG eco nein ceeaakes care : 


Do you contemplate installing : 


Cee ee eee eee te ee ee eee eee ee een eeeeees 





CLASSIFIED INDEX, —Continued from Page 39. 


Eccleston Lumber Co. 

Locke Insulator Mfg. Co. 

Sterling & Son, W. C. 

Va. Locust Pin Co. 
CRUCIBLES. 

McCullough-Dalzell Crucible Co. 


CURRENT TAPS. 
Dale Company. 
Meyrowitz, E. B 
CUT-METER. 
Warner Instrument Co. 
ve OUTS. 
& W. Fuse Co. 
Fore Wayne Electric Works. 
Pass & Seymour, Inc. 


CYLINDER OIL. 
Kellogg & Co., E. H. 

DESK LAMPS. 
Kinsman Elec. & Ry. Supply Co. 
McLeod, Ward & Co. 


DRILLS, PORTABLE. 
Stow Mfg. Co. 
DRILL GRINDERS. 
Morse Twist Drill & Machine Co. 
Pratt & Whitney Co. 
DYNAMOS AND MOTORS. 
Akron Elect. Mfg. Co. 
Allegemine Elektricitats Gesellschaft. 
American Engine Co. 
Bissell Co., F. 
Bogue, 


Me 
British Westinghouse Elec. & Mfg. Co. 


British Thomson-Houston Co. 
Brush Elec’l ie Mtg. poring Co. 
Bullock Electric 
Carlisle & oe. * 
enter red Elec. Co. 
Electric Co. 
EAS Electric Co. 
Crocker-Wheeler Co. 
Dialt Motor Co. 
Dick, Kerr & Co. 
Diehl Mfg. Co. 

Eck Dynamo & Motor Works. 
Electric Machinery Co. 
Electro-Dynamic Co. 
Elwell-Parker Electric Co. 
Emerson Electric Mfg. Co. 
Federal Electric Co. 

Ft. Wayne Electric Works. 

Fuller Co. 

General Electric Co. 

General Incandescent Are Light Co. 
Gilmore Electric Co. 

Goudey-McLean Co. 

Gregory Electric Co. 

Hamerschlag Const. Co. 

Hertner gic ~ 

Hobart Elec. bee 

Holtzer-Cabot Elec. Co. 
effrey Mfg. 
enney Elec. Mite. Co. 

— Bros. 

stone pone Co. 
Kil urne 


= oot Co. 
La Roche Co 
Lincoln Electric Yo 
Mechanical Appliance Co. 
Milwaukee Elec. Co. 


Muralt & Co. 
Mustard, John. 
National Elec. Co. 


New England Motor Co. 

Northern Electrical Mfg. Co. 

Northwestern Electric Co. 

Parsell & Weed. 

Ridgway Dynamo & Engine Ce. 

Robbins & Myers Co 

Rossiter, MacGovern & Co. 

Roth Bros. & Co. 

Rushmore Dynamo oe 

Schoonmaker & Co. 

Schureman & Co., *. 

Sprague Electric Co. 

Stanle ~ Elec. Mfg. Co. 

Station Equi nen Co. 

Stow Mfg. 

Sturtevant Co. se ns 

Thompson-Bonney Co. 

qoompees Sons . Co. 

Triumph Elec. Co. 

Wagner Elec. Miy. Co. 

Warner, W. F. 

Warren Electric Mfg. Co. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 
ELECTRIC CARRIAGE CALLS. 

Edwards & Co. 


ELECTRIC HEATING DEVICES. 
American Electrical Fleater Co. 
oa ne Co., 

ilbourne & Clark "Cn. 
Prometheus Elec. Co. 
Simplex Electrical Co. 
United Elec. Heating Co. 


ELECTRIC LAUNCHES. 
Electric Launch Co. 


ELECTRIC mine LOCOMOTIVES. 


Moreit _, 


ELECTRIC NOVELTIES. 
Carlisle & Finch Co. 
Electric Contract Co. 
Knapp Elec. & Novelty Co. 


ELECTRIC SIGNS. 
Electric Motor & Equipment Co. 
Federal Elec. Co. 
Haller Machine Co. 
Reynolds Elec. Flasher Mfg. Co. 
Western Display Co. 
ELECTRICAL INSTRUMENTS. 
Biddle, James G. 


Bristol Co. 
Crompton & Co., Ltd. 
Cutter Elect’l & Mfg. Co. 
Diamond Meter Com a 
Dongan Instrument 
Duncan Elec. Mfg. Co. 
Eldredge Elec. Inst. Co. 
Empire Electrical Inst. Co. 
Foote, Pierson & Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
General Incandescent Arc Light Co. 
Gregory Electric Co. 
ore Electrical Instrument Co. 
elvin & James White, Ltd. 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Machado & Roller. 
Northern Elec’l Mfg. Co. 
Pignolet, Louis M. 
ueen & Co., Inc. 
tanley Elec. Mfg. Co. 
Stanley Instrument Co. 
Wagner Elec. Mfg. Co. 
Westinghouse Electric ‘& Mfg. Co. 
Weston Electrical Inst. Co. 
Whitney Electrical Inst. Co. 
Willyoung & Gibson Co. 


ELECTRICAL TESTING. 
Lamp Testing Bureau. 


Soe 
Splitdorf, C. F. 
arley Duplex Magnet Co. 


ELECTROPLATING DYNAMOS. 
Bogue, C 
Hamerschlag Construction Co. 


ELEVATORS. 
Aultman ag 


a 
ink-Belt ngineering Co. 


ENGINEERS AND CONTRACTORS. 
American Bridge > 
Archer, Geo. F. 
Arnold Electric Power Station Ce. 
Ashley & pure, 
Baker & Co., W. E. 
Barstow, W. S. 
Beebe & —- 
Brown, Chas. L. 
Burch, Edward + 
Byllesby & Co., 
Carman & Co., Cas Whitney. 
Chapman, Chas. A. 
Coho & Co., H. B. 
Collins, A A. F o> 
Corson, Wm. R. C. 
Doble, Robert McF. 
eS Equip. & Supply Ce — 
ectri uip. upp y Co 
Ford, Bacon & Davis. 
Foster, Horatio A. 
Fuller Co. 
General Engineering Co. 
Gest, G. M. 
Gherky, W. D. 
Hanchett, Geo. T. 
Heck, Louis. 
Horry, Wm. Smith. 
umpatey, ery H. 
Hutton me. S 
Iron City ngineering Co. 
ackson, Dugald C. 
ackson, William B. 
elly Engineerin a John F. 
Kilbourne & Cl lark Co 
Kohler Bros. 
Linch & Stover. 
Lansingh, Van Rensselaer. 
Mailloux, GO 
Masson, 
Mott & Craven. 
Munroe, Hall & Hopkins. 
Muralt & Co. 
Palmer, W.. K. 
Patterson, H. C. 
Pepper & Register. 
Pierce, Richardson & Neiler. 
Power Installation Co. 
Pratt, Charles R. 
Pratt & Atkins. 
Reckenzaun, Fred’k. 
Sanderson & Porter. 
Sargent & Lundy. 
Schott, W. H. 
Sheaff & Jaasted. 
Stanley Elec. Mfg. > 
Stanton, Le Roy 
Wagner, Herbert A 
wee ee Church, aor & Ceo. 
White Company 
Whitted, Thomas %) 
ENGINES, GAS AND GASOLINE. 
Allis-Chalmers Co. 
Carlisle & Finch Co. 
Lowell Model Co. 
Marinette Gas Engine Works. 
Otto Gas Engine Works. 
Parsell & Weed. 
Power & Mining Machinery Co. 
Westinghouse oe Co. 
Wood Co., 


ENGINES, jog 

American Diesel a Co. 
ENGINES, -STEA 

Allgemeine Ricktricitats Gesellschaft. 

Allis-Chalmers Co. 

American Engine Co. 

Ball & Wood Co. 

Ball Engine Co. 

Bay yley Sons Co., Wm. 

British W' 

Brush Elec’l Engineering 

Buckeye Engine Co. 

Dick, Kerr . Co. 

Continued on Page 42. 


GEARS. 
estin house Elec. & Mfg. Co. 


Frick Co. (Corliss and Automatic). 
Fuller Co. 
Harrisburg Foundry & Mch. Works. 
Ide & gone A. L. 
Leffel & Co., James. 
Linch & Stover. 
Maxfield Francke Co. 
McIntosh, Seymour & Co. 
New York Sarety, Steam Power Ce. 
Payne & Co., B. W. 
ome a ne Co. 
Rid namo & Engine Coe. 
Roc coter Meh. Tool Co. 
Rotary Eng. 
Shepherd nglacering Co. 
Skinner Engine Co. 
Southwark Foundry & Mach. Co. 
Station Equipment " 
prurteyant Co., B. 
d Co., William. 
Senet Ramee Co. 
Vilter Mfg. Co. 
Watertown Engine Co. 
Westinghouse Machine Co. 
Wetherill & Co., Robt. 


EXHAUST HEADS. 


Burt Mfg. Co. 


FANS AND FAN MOTORS. 


Bates & Bro. Co., D. L. 
British Thomson-Houston Ce. 
Century Elec. Co. 
Coleman, W. E. 
Dayton Fan & Motor Co. 
Diehl Mfg. Co. 
Doubleday- Hill Elec. Co. 
Emerson Elec. Mfg. Wr; 
Ft. Wayne Electric Works. 
Gen. Inc. Arc Lt. Co. 
Goudey-McLean Co. 
Holtzer-Cabot Elec. Co. 
Hunter Fan & Motor Co. 
— Electric Co. 

napp Electric & Novelty Co. 
Mechanical Appliance Co. 
Robbins & at Co 
= A. 

Sprague lectric Co. 
Stuart-Howland Co. 
Western Electric Co. 


FANS, EXHAUST & VENTILATING. 


Diehl Mfg. Co. 
Fuller Co. 
Sturtevant Co., B. F. 


FIBRE. 


American Vulcanized Fibre Co. 
Compressed Fibre Co. 

Delaware Hard Fibre Co. 
Kartavert Mfg. Co. 

Scranton Button Co. 

Siemon Hard Rubber Corporatien. 
United Button Co. 

Vulcanized Fibre Co. 


FILES, RASPS aT 


Barnett Co,. G. & H 


FIRE ALARMS. 


Copenhagen Automatic Fire Alarm Ce. 
Montauk Fire Detecting Wire Ce. 


FIXTURES (Gas and Electrical). 


Fealanes Elec. Mfg. Co. 
Dale Company. 
Kilbourne Pe Clark Co. 


FLASHERS. 


Electric Motor & Equipment Co. 
Reynolds Elec. Flasher Mfg. Co. 


FLEXIBLE SHAFTS. 


Stow Mfg. Co. 


FORGES. 


Sturtevant Co., B. F. 


FUEL ECONOMIZERS. 


Green Fuel Economizer Co. 


FUSES, 


American Boasrie Fuse Co. 

Anyun Lam mp & Elec. Co. 

Brush Elec’! Engineering Co. 

Central Electric Co. 

Chase-Shawmut Co. 

Chienge Fuse Wire & Mfg. Ce. 
& W. Fuse Co. 

ee Massnick Co. 

Johns-Manville Co., H. W. 


GAUGES, STEAM. 


Crosby "Steam Gage & Valve Ce. 
Lunkenheimer Co. 


GAS LIGHTING APPARATUS. 


Electric Contract 
Ostrander & Co., W. R. 
Splitdorf, C. F. 


GLASS. 


Lippincott Glass Co. 


GLASS TUBES. 


Lippincott Glass Co. 


GLOBES, ARC LAMP. 


Phoenix Glass Co. 


GLOBES, SHADES, ETC. 


American Reflector & Lighting Ce. 

Dale Company. 

Frink, I. P. 

Holophane Glass Co. 

Kinsman Electric & Ry. Supply Ce. 

National X-Ray Reflector Co. Z 
Pheenix Glass Co. ¥ 


New Process Raw Hide Ce. 
Smith Co., S. Morgan. 


GEAR CUTTING MACHINES. 
Hardinge Bros. 
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Step up and step down transformers, for long distance transmission. 





The 
Lakon 


THE LAKON COMPANY, ‘ture 


ELKHART, INDIANA, JU. S. A, 


VENTILATED TYPE. OIL TYPE. 


Transformers 








R. HAAS ELEC. & MFG. CO. | 


Gas and Llectric Fixtures 


SPRINGFIELD, 


High and Low Tension Polyphase Boards 
General Electrical Contractors 
Westinghouse Instruments and Machinery 


Wuy, the Hornberger- 
Irwin Transformer, Type 
G, is better suited for or- 
dinary requirements than 
any other. 


We tell you in our de- 
scriptive catalogue. Send 
for one. 


CRAWFORDSVILLE 
ELECTRIC COMPANY 


Crawfordsville, Ind. 


ABSOLUTE DRYNESS PERFECT IMPREGNATION 
mil ussbury System 


VACUUM DRYING AND J 





HIGH-GRADE 
TRANSFORMERS 


We have embodied in this prod- 
uct all that is best in the art of 
transformer building. A fact es- 
tablished by the many severe tests 
to which our transformer has 
been subjected. It has never been 
defeated in any competitive test, 
therefore stands alone among its 
competitors. 


MOLONEY ELECTRIC COMPANY 
ST. LOUIS, MO. 


Se eee 
| HOW MANY READERS 


: 
| OF ELECTRICAL WORLD AND ENGINEER HAVE A aS PAR Tis 


| PULL KNOWLEDGE OF EVERYTHING YOU MAKE? | {NTR & J. M. Anderson MAL Co 


They may never have known, or they may have known years ago. -.BOSTON,. MASS 


They may still have a partial knowledge; but unless you oe 
| NEW YORK: 135 Broadway. PHILADELPHIA: Girard Building. 
ADVERTISE PERSISTENTLY = 


312 MOONE'Y-BRISBANE BUILDING 


BERLIN BUFFALO. NY eal 


33 BRUECKEN ALLEE.NW. ° 30 GREAT ST HELENS, E.C. 


“Diamond 
Switches 
Trade <> Hark 


Chis Crade-Mark guarantees quality. 
Che Gart Mfy. Co., Hartford, Conn. 


New York Boston Chiragn Coronto, Ont. 










If you want to do business with any man in the electrical field in any part of the 


| | _& does not take very long to be forgotten. . world, the right medium to advertise in is ELECTRICAL WorLp AND ENGINEER. 
"= sshiateoenseeeseessenanesieieensat oniasepaei tsseiatleneeescsneteseneamennanannesnscnsemseeneenetnseerssmmseserecoresememsesnssmmamsnicasst (We TN TERSAD. NSW SMES SONODSENaE Ses nee Elwes re | 

















DOUBLEDAY-HILL. 


ELECTRIC CO. 


PITTSBURG, oad 


4 CARLOADS 
OF STOCK 


ALTERNATING 
FANS 


Better Than Ever 
This Season. 


The most durable and 
efficient fan made 


4-Blade Ceiling Fan 


Electrical Supplies 
HIGHEST GRADE 


LOWEST PRICE 
QUICKEST DELIVERIES 


TNA ana 
oT as) 


a ed 000 ee 7 
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GRAPHITE, 
Dixon Crucible Co., Jos. 
GREASE 
Dixon Crucible Co., Jos. 
HACK SAWS. 
Smith, Hemenway & Co., Corp. 
HANGER BOARDS. 
Ft. Wayne Electric Works. 
HARD RUBBER, PERFORATED. 
Aitchison Perforated Metal Co., Rebert. 
HEATING APPARATUS. 
Sturtevant Co., B. F. 
HEATING BY EXHAUST STEAM. 
American District Steam Co. 


ae ——— AND STEAM. 


Fife ate 


uralt & 
Pawling & Werntechfeger. 
United Telpherage Co. 


HOISTING CRASS. SAFETY. 
Yale & Towne M 

HYDRAULIC MACHINERY. 

Pelton Water Wheel Co. 

ICE MAKING MACHINERY. 
Vilter Mfg. Co. 

IGNITERS, GAS ENGINE. 
Carlisle & Finch Co. 
Holtzer-Cabot Elec. Co. 

INDUCTION COILS. 
International Brass & Elec. Co., 
getrander & > bp W. BR. 

Splitdorf 
arley ARS Magnet Co. 


INSULATORS AND INSULATING MA- 
TERIAL. 


American Elec’l Wks. 
American Insulated Wire & Cable Co. 
American Vulcanized ae S 
Anderson Mfg. Co. 
Bellevue Porcelain work 
Bergmann Elec’l Works. 
Bissell Co., F. 
Calman Co., Emil. 
Compressed Fibre Co. 
Connolly Bros., Ltd. 
Crescent Insulated Wire & Cable Co. 
Delaware Hard Fibre Co. 
Dielectric Mfg. Co. 
Driver-Harris Wire Co. 
Empire China Works. 
Ft. Wayne Electric Works. 
Hartford Faience Co. 
Hemingray Glass Co, 
Imperial Porcelain re 
ohns-Manville Co., H. W. 
vert Mfg. Co. 
Kruesi, P. J. 
Locke Insulator Mfg. Co. 
Mica Insulator Co. 
Murdock, H. 
Munsell & hy "Eugene. 
Mustard, 
National vine Corporation. 
land Butt Co. 
eymour, Inc. (China). 
Ryle & Co., Wm. ilk). 
Safety Insulated Wire & Cable Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
Standard Paint Co. 
Standard Underground Cable Co. 
Standard Vitrified Conduit Ce. 
Sterling Varnish i 
Steward Mfg. Co. 
Sunlight Lava Mle ce 
Thomas & Sons, R. Tovmas. 
Trenton Porcelain Co. 
United Button Co. 
Vulcanized Fibre Co. 
Waterbury & Co. 
JACKS. 
Smith, Hemenway & Co., Corp. 
Watson-Stillman & Co. 
JUNCTION BOXES. 
Bossert Electric Construct. Co. 
ee Electric Co. 
& W. Fuse Co. 
el Incandescent Arc Light Co. 
Johnson & Morton. 


LAMP AD UstERS. 
Incan. Electric Lt. 
Kinsman Electric & Re eS Co. 


LAMPS, ARC. 
Adams-Bagnall Elec. C 
Allgemeine Elektricitats. ee 
American Electrical a 
Anderson Mfg. Co., A. i 5° 'M. 
Bissell & Co., F. 
British Thomson-Houston Co. 
Brush Elec’l En ponte Co. 
Doubleday-Hill Co. 
Ft. Wayne Electric’ Works. 
General Electric Co. 
General Incandescent Arc Light Co. 
Gregory Electric Mfg. Co. 
Stanley Electric Mfg. Co. 
Warner, F. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMP BULBS. 
Lippincott Glass Co. 


LAMP COLORING COMPOUND. 
Signaloid Chemical Wks. 
Webster Chemical Co. 


LAMP GUARDS. 
Swan & Co., F. A. 


LAMP HOLDERS. 
Bergmann Elec’l Works. 
Crescent Co. 


LAMPS, fRCANDESCENT. 
An Lamp & Co. 


yun Elec, 
Banner Elec. - 
Bissell Co. 
Brilliant flectric Co. 
British Thomson-Houston Co. 
Brush Elec’l Engineering Co. 
Bryan-Marsh Co. 
Buckeye ne a, 


Columbia Inc. be Blect 
Downward i lectric > 


Economical E 
Edison Dec. & Min. Lamp Dept. 
Franklin Elec. Mfg. Co. 
General Electric Co. 
General Incandescent Arc Light Co. 
Germania Elec. Lamp Co. 
Machado & Roller. 
Missouri American Elec. Co. 
Munder Elec. Co, 
New York & Ohio Co. 
oa Co. 

sere -Man — Co. 

Electric Co. 

Tiplews Lamp Co. 
Standard Electric Mfg. Co. 
Sterling Elec’l] Mfg. 
Sunbeam Inc. Lamp Co. 
Western Electric Ce. 


LAMP METER. 
Talmont Electric Engineering Co. 


LAMPS, MINIATURE. 
American Endoscopic Co. 
Edison Dec. & Min. Lamp Co. 
Jaeger Min. Lamp Co. 


LAMPS, NERNST. 
Nernst Lamp Co. 


LAMPS, REGULATING. 
Economical Electric Lamp Co. 
Phelps Co. 


LAMP REPLACERS. 
Incan, Electric Lt. Manip. Co. 


LATHES. 
Barnes Co., W. F. & John. 
Hardinge Bros. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 


LETTERS FOR ELECTRIC SIGNS. 
Electric Motor & Equipment Co. 
Haller Machine Co. 

Western Display Co. 

LINEMEN’S TOOLS. 

Bissell Co., F 

Cincinnati Tool Co. 

Smith, Hemenway & Co., Corp. 
Utica Drop Forge & Tool’ Co. 

LIGHTNING ARRESTERS. 
Cook, Frank B 
D. & W. Fuse Co. 
Garton-Dagiels Co. 

Muralt & Co. 

Stanley Elec. Mfg. Co. 
Viaduct Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


LUBRICATORS. 
Crane Co. 
Lunkenheimer Co. 


MACHINE TOOLS, ETC. 
Barnes Co., W. F. & John. 
Bement, Miles & 

Niles Tool Woks Co. 
Pond Machine Tool Co. 
Pratt & Whitney Co. 
Sebastian Lathe Co. 
Seneca Falls Mfg. Co. 
Watson-Stillman Co. 


MARINE ELECTRIC EQUIPMENT. 
Electro-Dynamic Co. 
Kilbourne & Clark Co. 
MAST ARMS. 
Brady, T. H. 
Creaghead Eng’g Co. 


MEDICAL APPARATUS. 
Pignolet a3 
Splitdorf, C. 


METALS. 
American Platinum Works. 
Baker Co. 
Croselmire & i 
Leslie & Co. 
Phosphor - S Smelting Co. 


METAL LETTERS. 
Haller Machine Co. 
METALS, PERFORATE 
Aitchison Perforated Metal Co., Robert. 
wei POLISH 
Allen Co., Inc., Le 
Hoffman, George W. 
MICA. 


ohns-Manville Co., H. W. 
ica isomieter Co. 

Munsell & Co., ayes. 

Schoonmaker, A. O 

a Eddy Mica Co. 


a 
MILLING MACHINES. 
Becker-Brainard Milling Machine Co. 
Niles Tool Works Co. 
Pratt & Whitney Co. 
MINING MACHINERY. 
General wees. Co. 
effre 
ura. é 
Power & Mining Machinery Co. 
MODEL MAREE 
Baillard, 
os Brass & Electric Co., 
Parsell & Weed. 


MO ee CLOTH AND INSULATING 


Stenterd” Paint Co. 
Continued on Page 44. 


NAME ree 
Becker Eng. 
Crowe Metal Stig. “te. 


NIPPERS AND wLYERS. 
Cincinnati Tool 
Smith, Hemenway & Co., Corp. 
Utica Drop Forge & Tool Co. 


NON-MAGNETIC WATCHES. 
Beck +4 A. G 


NOZZL 
MCulloagh- Dalzell Crucible Co. 


NUMBERING AND DATING MA- 
CHINES. 


HI 
Bates Machine Co. 


NUTS. 
International Brass & Elec. Ce. 
National Acme Mfg. Co. 


OIL. 
Kello; 


E. H. 
OIL re GREASE CUPS. 
Bay State Stamping Co. 
Crane Co. 
Lunkenheimer Co. 


OIL FILTERS AND PURIFIERS. 
Burt Mfg. Co. 

OUTLET BOXES. 
Chicago Fuse Wire & Mfg. Ce. 
Bossert Electric Construction Ce. 
Renim Specialty Co. 


OVERHEAD RAILWAYS. 
United Telpherage Co. 


PACKING. 
enkins Bros. 
ohns-Manville Co., 
Peerless Rubber Mig. Moo. 


PAINTS, VARNISHES, ETC. 
Calman & Co., Emil. 
Mustard, John. 

Standard ‘Paint Co. 
Sterling Varnish Co. 


PATENT ATTORNEYS. 
Byrnes & Townsend. 
Dyer & Dyer. 
Goepel & Niles. 
—- Thomas J. 
osenbaum, Wm. A. 
Straley, Hasbrouck & Schloeder. 
Townsend & Decker. 


PHOTOMETER STANDARDS. 
Lamp Testing Bureau. 


PHOSPHOR BRONZE. | 
Phosphor rat Smelting Ce. 
PHOSPHORIZERS. 
Metsitouah- Dekel Crucible Ce. 
PI = ONS. 
New Process Raw Hide Ce. 
PLATINUM. 
American Platinum Works. 
Baker & Co. 
Croselmire & Ackor. 
PLUGS. 
Paiste Co., H. T. 
PLUMBAGO. 
McCullough-Dalzell Crucible 
POLES, TIES, BRACKETS, 
Bissel Co., F. 
Brady, T. H. 
Eastern Arm & Pin Co. 
Eccleston Lquiber Ce. 
Kellogg S. & Supply Ce. 
Linds ~ iaees. & Co. 
Medora Milling Co. 
Phelan, D. W. 
Porter Cedar Co. 
Sterling & Son, W. C. 
Strock, S. C. 
Valentine-Clark Co. 
Va. Locust ty ~~ 
Worcester Co. 
PORCELAIN MANUFACTURERS. 
Bellevue Porcelain Works. 
Empire China Works. 
Hartford Faience Co. 
Imperial Porcelain Works. 
Locke Insulator Mfg. Co. 
pares John. 
& Seymour, Inc. 
ao, & Sons, R. Thomas. 
Trenton Porcelain Co. 
PO TRANSMISSION MACHIN- 


Akroa ag Bite. Co. ° 


Jelirey a” Co. 

unter Machine Co., an 
Link-Belt _ 
ag & Co. 


s Co. 
PR ESSES, DIES" "AND SPECIAL MA- 
CHINERY. 
Bement, Miles & Co. 
Hunter Machine Co., “eee 
Pond Machine Tool 
Watson-Stillman Co. 
PULLEYS. SHAFTING, COUPLINGS, 


Rs, Maching Co., James. 
eet. Mfg. 

iles Tool Works a 
Smith Co., S. 

PUMPS, SLECTRIC’ 
Commercial Electric Co. 
Emerson Elec. Mfg. Co. 

uimby, Wm. E. 

PUMPS, OIL. 
Lunkenheimer Co. 

PUMPS, STEAM, 
McGowan Co., 


aay Wm. E. 
PUMP VALVES, RUBBER. 
Crosby Steam Gage and Valve Co. 


PUNCHES AND ARS. 
Bement, Miles & 5 


Ce. 
PINS, ETv. 
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manufactured by The Yost-Miller Company. 


in the publications herewith referred to. 


THE YOST ELECTRIC MFC. CO. 


TOLEDO, OHIO 


TWO NEW BOOKS 
AMERICAN METER PRACTICE 


By LYMAN C. REED 
CONTENTS 


Cuarter I.—Measurement of Direct Current. II.—Measurement of Alternating 
Current. III.—Requisites of a Good Meter; Commercial Consideration. y 
—Torque and Friction. V.—Edison Chemical Meter. VI.—Thomson Record- 
ing Wattmeter. VII.—Duncan Meter, Alternating Current. VIII.—Duncan 
Meter, Direct Current. IX.—Stanley Meter. -—Guttman Meter. XI.— 
Westinghouse Meter. XII.—General enn ement of Meter Department; Rec- 
ords; Testing—General Policy. XIII.—Reading Meters. XIV.—Relative Value 
of Losses in Meters to Income. XV.—Differential Rating. XVI.—Elements 


of Photometry. 
Cloth, about 250 pages. Illustrated. Price, $2.00 


This is the only American book dealing with the theory and prac- 
tice of current metering. The author outlines the underlying principles 
of operation and leaves minor details to be worked out to suit local con- 
ditions. Representative types of commercial meters are described. 
Each meter so described has some distinguishing feature which makes 
it typical of its class. 


Alternating Current Transformers 
By F. G. BAUM 
CONTENTS 


Cuapter I.—Elementary Principles. II.—Simple Transformer Design. III.— 
Graphical Representation of Pressure Relations. IV.—Regulation. V.—Ef- 
ficiency. WVI.—Testing. VII.—Systematic Design. VIII.—Circuit Regulators, 
Constant Current Transformers, Series Transformers, Compensating Voltmeter. 
IX.—Connections of Transformers for Single-Phase and Polyphase Circuits. 
X.—Commercial Types of Transformers. American and European Types of 
Single-Phase and Polyphase Transformers. AppeENDIx.—Extracts from Rules 
and Requirements of the National Board of Fire Underwriters. 


Cloth. 195 pages, 122 illustrations. Price, $1.50 


The chapters of this book originated from a course of university 
lectures at Stanford University, Cal., but the material is intended for the 
use of the engineer and general reader as well as the student. Some 
knowledge of elementary alternating currents is presupposed. The scope 
of the work is shown by the table of contents above. 


Send for our new 96-page Catalogue of Engineering Books 


McGRAW PUBLISHING COMPANY, 114 Liberty Street, New York 
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YOST SOGKETS DO NOT INFRINGE PERKINS PATENT 


To our Gustomers, Purchasers and Sellers of Yost Sockets 


The notice in the latest numbers of the Electrical Trade Papers over the name of the 
PERKINS ELECTRIC SWITCH MFG. CO., entitled respectively, “YOST SOCKETS 
INFRINGE PERKINS PATENT” and “PERKINS PATENT SUSTAINED AGAINST 
SELLERS OF YOST SOCKETS,” is misleading and unwarranted by the facts. 

The decision of the Circuit Court for the Eastern District of Pennsylvania, in the suit 
of the Perkins Electric Switch Mfg. Co., against J. F. Buchanan & Co. does not enjoin the 
selling of the Yost Socket; but on the contrary relates to socket known as the Dixon, i 
The sockets manufactured and sold by THE 
YOST ELECTRIC MFG. CO.,, are essentially different in construction from the Dixon 
Socket which was involved in the suit referred to, and does not, as we have been advised by 
counsel, infringe any of the claims of the Perkins Patent. | 
tured and sold by us has ever been brought to the attention of any Court by judical proceedings. 

We give notice that we will fully protect all purchasers of sockets manu- 
factured and sold by us and that we shall hold the Perkins Electric Switch Mfg. Co., respon- 
sible for any and all damages sustained by us following from any mis-statement of facts contained i 
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No such socket as that manufac- 





Crouse-Hinds Co. 
Syracuse, N.Y., U. S.A. 


PLUG TYPE PANEL AND CABINET 





























Write for prices to any branch office 






San Francisco. 
Crossley Bidg, 





Cincinnati 
234 W. 4th St. 


Chicago 
133 S. Clinton 


Boston 
200 Summer St. 


New York 
23 Dey St. 
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we can help you. 


nearly 400,000 horse power of water wheels. 
governors to give a better regulation than has been or can be obtained with any 
other make of governor. We have never yet failed to maintain our guarantee. 
Send us a description of your water wheels and we will make you a proposal. 


The Lombard Governor Co. 


36 Whittier Street. Boston, Mass. 


IF YOU ARE NOT SATISFIED 


We build twelve types of governors. 
We invariably guarantee our 


with the speed regulation of your 
water wheels write us and perhaps 


We have governed 












Pond Machine Tool Co. 
Pratt & Whitney Co. 


RAIL BONDS. 
Roebling’: Sons Co., J. A. 


RAILWAY SUPPLIES (Electric). 
Brush Elec’l Engineering Co. 
General Elec. Co. 

Johns-Manville Co., H. W. 


RAILWAYS (MINIATURE). 
Carlisle & Finch Co. 


RAW HIDE PINIONS. 
New Process Raw Hide Co. 


RECEPTACLES. 
Benjamin Elec. Mfg. Co. 
Dale Company. 
Electro Dynamic Co. ’ 
General Incandescent Arc Light Co. 
Paiste Co., H. T. 


REELS. 
Conord & Sons, Eugene. 


REFLECTORS. 5 
American Reflector & Lighting Co. 
Dale Comeeer. 
Frink, I. P. 
Holophane Glass Co. 
National X-Ray Reflector Co. 
Phenix Glass Co. 
Sunlight Reflector Co. 


REFRIGERATING MACHINERY. 
Vilter Mfg. Co. 


REPAIRING. | 
Chicago Edison Co. 
Elliott Bros. Elec, Co. 
gregory Siestrie Co. 
Heck, uis, é 
Northwestern Electric Co. 
RHEOSTATS. 
Cutler-Hammer Mfg. Co. __ 
General Incandescent Arc Light Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 


ROCK DRILLS. 
Jeffrey Mfg. Co. 


ROSETTES. 
Hart Mz. Co. 
Pass & Seymour, Inc. 
SAL AMMONIAC. 
Allen Co., L. B. 
Klipstein & Co., A. 
Roessler & Hasslacher Chem. Co. 


SCALES AUTOMATIC. 
Richardson Scale Co. 


SCHOOLS AND COLLEGES. 
American School of Correspondence. 


Electrical Engineer Inst. of Correspond- 


ence Inst. 
Indicator Instruction Co. 
International Correspondence Schools. 
McGill University. ; 
Michigan College of Mines. 


SCREWS. 
National-Acme Mfg. Co. 


SEARCHLIGHTS. 
Bogue, Charles g° 
Carlisle & Finch Co. 
Ft. Wayne Electrical Works. 
Rushmore Dynamo Works. 


SECOND-HAND APPARATUS. 
Bender, George. 
Bissell & Co., F. 
Gregory Electric Co. 
ior an Bros. 
orthwestern Elec. Co. 
Rossiter, MacGovern & Co. 
Schoonmaker Co., A. G. 
Station Equipment Co. 
Thompson-Bonn Co. 
Thompson, Son & Co. 
Whitehead Machinery Co. 
SHADE HOLDERS. 
-E-M Shade Holder Co. 
Nindoes Globe Holder Co. 


SILK. 
Ryle & Co., Wm. 
SIGN LETTERS. 
Electric Motor & Equipment Co. 
Haller Machine Co. 
Western Display Co. 


CLASSIFIED INDEX—Continued from Page 42. 


SLATE. 
Monson Burmah Slate Co. 


SOCKETS. 
Benjamin Elec. Mfg. Co. 
Dale Company. 
Federal Electric Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Paiste Co., H. T. 
Pass & Seymour, Inc. 
Yost Electric Mfg. Co. 


SOLDERING FLUX. 
Allen Co., L. B. 
Crescent Company. 
Green & Co., W. 


SOLDERING IRONS. 
American Elec’] Heater Co. 
United Elec. Heating Co. 


SOLENOIDS. 
Schureman & Co., J. L. 


SPEED INDICATORS. 
Warner Instrument Co. 


SPRINGS. 
Barnes Co., Wallace. 
Cary Spring Works. 
Dunbar Bros. 
Manross, F. N. 


STAMPINGS—SHEET METAL. 
Bay State Stamping Co. 


STAPLE DRIVERS. 
Minchin, John. 


STEAM ENGINE INDICATORS. 
Crosby Steam Gage & Valve Co. 


STEAM TRAPS. 
Lunkenheimer Co. 


STEEL. 
American Bridge Co. 
Leslie & Co., A. C. 


STEEL PINS. 


Locke Insulator Mfg. Co. 
STOKERS. 

Westinghouse, Church, Kerr & Co. 
STOPPERS 


McCullough-Dalzell Crucible Co. 


SUPPLIES, GENERAL ELECTRICAL. 


Bergmann Elec’! Works. 
Bissell & Co., F. 

Central Electric Co. 

ppeedae ae Elec. Co, 
Electric liance Co. 
Electrical uip. & Supply Co. 
General Electric Co. 

Gregory Electric Co. 
Goudey-McLean Co. 

Kilbourne & Clark Co. 
Kinsman Elec. & Ry. Supply Co. 
McLeod, Ward & Co. 
Manhattan Elec’l _uely Co, 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins. 
Stuart-Howland Co. 

Warner, W. F. 

Western Electric Co. 


SWITCHBOARDS. | 
Allgemeine Elektricitats Gesellschaft. 
American Elec. Telephone Co. 
Anderson Mfg. Co., A. & I. M. 
Bissell Co., F. 
Bossert Electric Const. Co. 
British Thomson-Houston Co. 
Clark Automatic Tel. S. B. Co. 
Crouse-Hinds Co. 
Electro-Dynamic Co. 
General Incandescent Arc Light Co. 
H. O. S. Engineering Co. 
Haas Elec. & Mfg. Co., R. 
Johnson & Morton. 
Kellogg Switchboard & Supply Co. 
Keystone Electric Telephone Co. 
Lang Elec. Co., J. 
La Roche Co., F. A. 
Muralt & Co. 
National Switchboard Co. 
North Electric Co. 
Sterling Electric Co. 
Sundh Electric Co. 
Wagner Elec. Mfg. Co. 


| 


SWITCHES, ETC. 


Allgemeine Elektricitats Gesellschaft. 
& J. M. 


Anderson i sg i e 
Bergmann Elec’! Works. 
Bissell & Co., F. 

Bossert Elec. Const. Co. 
Chase-Shawmut Co. 

Cook, Frank B. 
Crouse-Hinds Co. 

Cutter Electrical & Mfg. Co. 
Electro-Dynamic Co. 

Ft. Wayne Electric Works. 
General Electric Company. 


General Incandescent Are Light Co. 


Hart Mfg. Co. 
Hill Elec. Co., W. S. 

. O. S. Engineering Co. 
oe S —T 

n a. Ce. J. 
La Boche Co., F. A. 
Muralt & Co. 
Renim Specialty Co. 
Sterling Electric Co. 
Sundh Electric Co. 


TABLET BOARDS. 
Bossert Elec. Const. Co. 
Crouse-Hinds Co. 
i & Morton. 

a Roche Co., F. A. 


TAPE. 
American Electrical Works. 
Electric Aoerance Co. 
Manhattan Electrical Supply Co. 
Okonite ‘ 
Standard Paint Co. 


TAPS AND DIES. 
Carpenter Tap & Die Co., J. M. 
Pratt & Whitney Co. 


TELEPHONES. 
American Bell Telephone Co. 
American Electric Telephone Ce. 
Atwater Kent Mfg. Co. 
Automatic Elec. Co. 
Bissell Co., F. 
Central Tel. & Elec. Co. 
Clark Automatic Tel. S. B. Co. 
Clark Tel. & Tel. Co., Thos. F. 
Conn. Telephone & Elec. Co. 
Couch Co., S. H. 
Eureka Elec. Co. 
Holtzer-Cabot Elec. Co. 
International Tele. Mfg. Co. 
Kellogg Switchboard & Supply Co. 
Manhattan Elec’l Supply Co. 
Murdock, H. D. 
North Electric Co. 
Russell-Tomlinson Elec. Co. 
Sterling Electric Co. 
ay mera > lc Tele. Mfg. Co. 
Viaduct Mfg. Co. 
Western Electric Co. 


TELEPHONE SERVICE. 
New York Telephone Co. 


TELEPHONE SUPPLIES. 
Bissell Co., F. 
Calculgraph Co. 
Centra el. & Elec. Co. 
Conn. Telephone & Elec. Co. 
Holtzer-Cabot Elec. Co. 
Kellogg Switchboard & Supply Co. 
North Electric Co. 
Russell-Tomlinson Elec. Co. 
Scranton Button Co. 
Siemon Hard Rubber Corporation. 
Sterling Electric Co. 


TELPHERAGE. 
United Telpherage Co. 


TESTING LABORATORY. 
Lamp Testing Bureau. 


THEATRE DIMMERS. 
Cutler-Hammer Mfg. Co. 
Globe Elec. Controller Co. 
Ward Leonard Electric Co. 
Wirt Electric Co. 


TIME STAMPS. 
Calculgraph Co. 


TIME SWITCHES. 
Hartford Time Switch Co. 


TRACTION SYSTEMS. 
General Electric Co. 
Muralt & Co. 








TRANSFORMERS. 
Allgemeine Elektricitats Gesellschaft 
American Transformer Co. 
Crawfordsville Elec. Co. 
Ft. Wayne Electric Works. 
General Electric Co. 
Gregory Electric Co. 
Lakon Co. 
Moloney Elec. Co. 
Muralt & Co. 
New York & Ohio Co. 
Stanley Elec. Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


TRIPLEX BLOCKS. 
Yale & Towne Mfg. Co. 


TROLLEYS AND TRACK OVERHEAD. 
Yale & Towne Mfg. Co. 


TUBULAR DISPATCH. 
United Telpherage Co. 


TURBINES. 
Leffel & Co., James. 
Smith Co., S. Morgan. 


TURBINES STEAM. 
General Electric Co. 
Westinghouse Machine Co. 


VACUUM PUMPS. 
Alberger, Condenser Co. 
Pulsometer Engineering Co., Ltd. 


VALVES. 
Crane Co. 
Crosby Steam Gage & Valve Co. 
enkins Bros. 
unkenheimer Co. 


VISES. 
Utica Drop Forge & Tool Co. 


VOLTAGE REGULATORS. 
Bissell & Co., 
Electric Specialty Co. 


VULCABESTON. 
Johns-Manville Co., H. W. 


VULCANIZED FIBRE. 
Vulcanized Fibre Co. 


WATCHMAN’S CLOCKS. 
Am. Watchman’s Time Detector Co. 


WATER MOTORS. 
Rosenberg Co., A. 


WATER WHEELS. 
Leffel & Co., James. 
Pelton Water Wheel Co. 
Smith Co., S. Morgan. 


WATER WHEEL GOVERNORS. 
Lombard Governor Co. 
Sturgess Governor mag ies Co. 
Woodward Governor Co. 


WINDING MACHINERY. 
American Insulating Machinery Co. 


WINCHES, SAFETY. 
Yale & Towne Mfg. Co. 


WIRELESS TEL. INSTRUMENTS. 
Clark Tel. & Tel. Co., Thos. F. 
National Elec. Signalling Co. 


WIRES AND CABLES. 
American Insulated Wire & Cable Co. 
American Elec’l] Wks. 
Atlantic Insulated Wire Cable Co. 
Bishop Gutta Percha Co. 
Bridgeport Brass Co. 
Central Electric Co. 
Chicago Insulated Wire Co. 
Connolly Bros., Ltd. 
Crescent Insulated Wire & Cable Co. 
Driver-Harris Wire Co. 
Electric Appliance Co. 
Hazard Mfg. Co. 
Indiana Rubber & Ins. Wire Co. 
India Rubber & G. P. Ins. Co. 
Magnet Wire Co. 
Montauk Fire Detecting Wire Co. 
Moore, A. F. 
National Conduit & Cable Co. 
National India Rubber Co. 
National Wire Corporation. 
New York Insulated Wire Co. 
Okonite Co., The. 
Roebling’s Sons Co., J. A. 
gatety nsulated Wire & Cable Ce. 
Simplex Electrical Co. 
Standard Underground Cuble Ce. 
Waterbury & Co. 
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MAINE ieve| | McCORMICK 


ENAMELED 


THE MONSON BURMAH SLATE CO. TURBINES 


PORTLAND, ME. 4000 H.P., 72 ft. head, arranged to drive generator 
and a single turbine to drive exciter. Five set- 
tings built for the Hudson River Water Power 
Company for their Spier Falls plant and 14 pairs 
51” for their plant at Mechanicsville, N. Y. Write 
for catalogue, if contemplating purchase of tur- 
bines. 


S. MORGAN SMITH CoO., York, Pa., U.S.A. 76 Federal Street 
A WATER WHEEL Sturgess Water Wheel Governors 


The improved Sturgess Governor is 


now recognized as the simplest, best 
designed and most finely constructed 

So simple your own men -can 

nstall and operate it successfully, 


governor procurable. It is rapidly 
replacing all others where accurate 
and reliable speed regulation is re- 
Quick control of large changes. Ac- 
curate control of small changes. 
Ask for our new catalogue. 


A quired. It combines the essentials of 
WOODWARD GOVERNOR CO. 


. great delicacy, quick movements, 
ROCKFORD, ILL. 





































SEARCH LIGHTS 


RUSHMORE PROJECTORS 
are in almost exclusive use in 
all classes of service, and are 
specified for finest Steamers 
and Yachts. 


RUSHMORE DYNAMO WORKS, 









Plainfield, W. J 





Write or o1¢ Catalogue of Electrical Books 
















= power and absolute speed con- 
trol. 


Write for New 1903 Catalogue. 


STURCESS COVERNOR 


ENCINEERINC CO. 
West Troy, N. Y. 






















Low Prices 
Best Quality 
Prompt Delivery 


Are the inducements we 





“=. &. S."’ 





Knife Switches Switch Boards Panel Boards 







The H. O. S. Engineering Co. a Se . offer to purchasers of 
NEW YORK, N. Y. ~~ 
















_ - Weather-proof and Slow 

AMERICAN BRAND Burning Weather-proof 

F| INSULATED WIRE AND CABLES f Wire and Cables 
Chicago 



























HAS NO EQUAL. 


American Insulated Wire & Cable Co. 


ee 


WRITE FOR OUR CATALOGUE OF 


*%* ELECTRICAL BOOKS » 













PIKES PEAK POWER CO. 


The illustration herein shown is that of Pikes Peak Power Co.’s hydro-electric transmission plant, located 
near Victor, Colorado. It consists of three 1000 horsepower Pelton Wheels operating under 1180 foot head 
and direct-connected to electric generator. 

This electric power is supplied to the many mines, mills and other industries in that vicinity. This plant 
has been running day and night for four years at practically no expense for repairs. 

Send for catalog illustrating many other plants of similar character. 


O Main St., S r 
Pelton Water Wheel Co., 130 Main St: San Francisco 


SAMSON TURBINE 


The illustration shows the large NIAGARA design, HORIZONTAL SHAFT TURBINES recently in- 
stalled by us, for the NIAGARA FALLS HYDRAULIC POWER & MFG. CO., Niagara Falls, N. Y. Tests 
conducted by competent engineers developed as follows: 



















































Head. Gateage. Speed. H.P. Generator Effcy. Turbine Effcy. 
213 ft. Yh 257 ¥.p.m. 1750 95% +730 % 
j 213 “ 34 a7 3000 95% 856% 
i azz “ Full a37. 3500 95% .815% 














These results have never been equalled by any turbine of the Horizontal Shaft Design, operating under 
equally HIGH HEADS. The test was made AFTER TURBINES WERE INSTALLED, direct coupled to 
Generators. Francis’ weirs and formule for discharge were used. The original test reports on file at our 
offices. These turbines are all fitted with our SAMSON BALANCED GATES. Note especially the UNIFORM 


an - SPEED at ALL GATEAGES. ; 
- a a 
Write Dept. ‘‘H’” for Catalog JAMES LEFFEL & CO., Springfield, Ohio, U. S. A. 
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In building Packard Transformers the ordinary trans- 
former insulation is used in making up coils which, when 
complete, are placed in a tank from which the air is pumped 
until as near a perfect vacuum as possible is obtained. 


in drawing out the air the moisture also is withdrawn, and 

while coils are thus void of air “Salus” Compound is flowed 

until coils are completely covered. 

The air is then let in and 70 pounds pumped in, forcing “Salus” 

Compound into the very pores of insulation. 

Stands to reason that insulation is increased many fold. 

Can be operated under water as far as moisture goes. 

Packards can’t burn out. 
“Salus” Compound is an insulation which is flowed while hot; it then forms 
but does not become hard or brittle, neither does it melt except under 
extreme heat not met with in transformer practice. Packard Transformers 
after “Salus” treatment become a solid, impregnable mass, proof against 
common transformer ills. 


ELECTRIC APPLIANCE CO., Chicago. 





EDISON TELEPHONE LAMPS 


ARE THE 


STANDARD FOR VISUAL SIGNALS. 


They save the “ Exchange” time and 
money; because Every lampis perfect. 
Sure to fit. Sure to burn. The life is 
extremely long—running into years. 


BE SURE TO GET THE EDISON. 
EDISON DECORATIVE AND MINIATURE 
LAMP DEPARTIIENT, 


General Electric Company, Harrison, N. J. 
New York Office : 44 Broad Street (4) 
















STERLING BLACK PLASTIC INSULATOR 


One hundred days’ continuous baking at 180° Fr. 
will not make it brittle. Water Repellant. Oil Proof. 


THE STERLING VARNISH CO. PITTSBURGH, PA. 






THE “P-K” 


PUSH IN 
Attachment Plug 


To fasten—push in and it holds like iron. 
No twisting of the end. 
Brass cap with ;" end-opening. 
A free sample for the trade. 


Made by 


H. T. PAISTE CO. 


PHILADELPHIA, Pa, 
“The Leading Specialty Manufacturers” 























Cut No. 401. (Patent applied for.) 


If you want to do business with any on in the electrical field f 
world, the right medium to advertise in is Erecre*%at Seon ame kk 


oan ee 





The enclosed fuse that fits 
anywhere 
THE BEST 
for Panel 
Boarde 


Mc BRIDE 
ARKLESS Fuse 
HORTON Cat 0) 


saa ai Cotte 
heer 


Send for Samples and 


Has 
Flexible 
Ends 
Open Link Cut 
Outs, etc. 


HORTON MASSNICK 
co. 


*'28 Raynor St., Detroit 





SAMSON CORDACE WORKS, BOSTON, MASS. 
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STANDARD 
FOR 
EIGHTEEN 
YEARS 


Always soft, pliable and adhesive. Positively weathet 
and acid- proof. Will not dry out. 


THE STANDARD PAINT COMPANY, 


100 William St, New York. 


This illus- 
traticn is 
from an un- 

touched photo- 
graph. 

Both sheets 
are illuminated 
by 16-c.p. Edi- 
son electric 
lamps. The 
one on the right 
is bare; the 
other has a pat- 
ent ** Pagoda ”» 
prismatic re- 
flector No. 2631 
on it. 


ANY LAMP 


will give increased illumination if equipped with a patent “‘Pa- 
goda” reflector that applies the laws of optics to the problem of 


illumination. 
We are the only manufacturers of scientific optical glass re- 


flectors. 

The best proof of customers’ satisfaction is a growing busi- 
ness. Our sales for the past years show an increase of over 100 
per cent. of the preceding year’s business. 


The Illuminating Appliance Co. 


173 GREENWICH STREET, NEW YORK 
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Che First and Most 
Tmportant Point 


about advertising is to select 





Prices. 
the right medium, If you 


want to do business with any 
man in the electrical field in 
any part of the world, the 
right medium to advertise 
in is 








Electrical World and Engineer 

















